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Modern steam engineering 
works with such high pressure 
and high temperature as to-re- 
quire steam hose that is abso- 
lutely reliable, as failure at a 
critical moment might result in 
a serious accident. 


The inner tube must resist 
heat to the utmost—the body 
must have great strength—the 












cover must resist rough usage. 


Rainbow, Giant, and Perfected 
Steam Hose are designed to 
meet varying requirements of 
service. 


We will gladly recommend 
the proper brand for your 
work if we are given full infor- 
mation as to your operating 
conditions. 


United States Rubber Company 


1790 Broadway 


New York City 


The World’s Largest and Most Experienced 
Manufacturer of Mechanical Rubber Goods 


Steam Hose Must be Reliable 
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The Beginning of the World’s 





EORGE B. SELDEN invented, in1877, 
the first internal combustion gasoline 
engine for road locomotion. This was the 
beginning of the world’s second largest 
industry. 
History affords no more startling record of 
achievement than the development of the 
automotive industry, which resulted from 
this remarkable invention by Selden. 


SELDEN TRUCKS have shared in the 
development of this second largest industry. 
Wherever in the world there has existed a 


Second Largest Industry 


need for dependable, economical, profitable 
haulage of commodities, SELDEN 
TRUCKS have served and proved their 
ability. 

SELDEN TRUCKS possess tremendous 
strength of construction and enormous pull- 
ing power. Actual records of users prove 
their cost of operation and maintenance to 


be low. There are no better trucks than 
SELDEN TRUCKS. 


Ask us to give you facts that will show 
how SELDEN TRUCKS are effecting 


economies in your line of business. 


1%, 2%, 3%, 5 Ton Models—All Worm Drive 
WRITE for Booklet, “Yesterday, Today, Tomorrow,” a brief history of the early days of the automobile 


SELDEN TRUCK CORPORATION, Rochester, N.Y., U.S. A. 
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Hard going doesn’t stop 
these wonderful tires 


“One thing we like about your Caterpillar tires,”’ 
writes a big contractor, “:s the traction our trucks 
are able to get with them. Only under the most 
exceptional conditions do we have to use chains. 
No matter how heavy the load, our truck: never 
have any difficulty in climbing out of excavations, 
and we find that Caterpiilar equipment means a sub- 
stantial saving in gasoline consumption.” 


The Caterpillar’s amazing traction qualities seem 
to be the feature most frequently commented upon by 


truck owners; but it has two other equally important 
advantages. 


. 


It cushions the truck, and it gives double the aver- 
age mileage of any other type of tire. 


More resilient than a solid tire, more dependable 
than a big pneumatic, and giving greater mileage 
than either, it is not surprising that the Kelly Cater- 
pillar has become almost exclusive equipment on 
some of the largest fleets of trucks in America. 


Kelly-Springfield Tire Co. 


GENERAL SALES DEPARTMENT 





KELLY, 


1710 BROADWAY, NEW YORK 


SPRINGFIELD 
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Broken-away view of a locomotive fitted with the new 
the 


More Starting Power for the Steam 
Locomotive 


HE locomotive booster is a power unit applied to 

the trailing wheels which, by utilizing their full 
traction, increases the drawbar pull by 25 to 40 
per cent (depending upon the type of locomotive) at 
Starting and getting up to road speed, and disengages 
automatically when the engineer hooks up the re- 
verse lever. This device capitalizes idle weight and 
Spare steam with negligible addition to the weight of 
the locomotive, and without increased demands on the 
engineman. Its control is semi-automatic, giving the 
engineman a maximum resource with a negligible mini- 
mum of attention to its operation. 

Locomotives recently built employ weights bordering 
on the limit the track structure will bear. Yet their 
Speed-pull curves nearly coincide with those of lighter 
engines of the same type. Greater starting and accel- 
erating power is the principal advantage. 

The locomotive booster, so it is claimed, gives an 
increase in starting and accelerating power equal to 
What 50,000 pounds additional locomotive weight 


3 


would give. And the booster weighs only 3,500 pounds. 
So it may be said to avoid large investments for im- 
proved roadway and bigger locomotives. 

This remarkable device has been hailed by many 
experts as the greatest advance in steam locomotive 
engineering in ten years. It reduces by one-half the 
time required to get trains to road speed. It is said 
to pay its own fixed and maintenance charges several 
times by avoiding slipping drivers and the consequent 
wear and tear on the main locomotive. When the train 
is up to road speed it has no more effect on the loco- 
motive’s operation than so much coal on the tender. 

The booster consists of a simple two-cylinder steam 
engine, secured to and supported by a specially de 
signed cast steel bed plate. This cast steel bed plate 
contains the axle bearings and supports all moving 
parts of the booster. Three-point support is provided, 
two bearings fitting on the trailing axle and a third, 
which is a ball joint, fitting on the back member of the 
trailing truck frame. 
flexibility to compensate for any torsional movement 
between trailing truck frame and axle, and in addition 
the ball joint is located near the center of gravity of 


This suspension gives sufficient 








booster, showing how this device is applied ; a view of the rear end of a locomotive s so equippe sed; and a view of © 
two-cylinder engine and gear drive comprising the booster 


the booster engine, thereby relieving the trailing 
axle of the weight and minimizing wear of the booster 
bearings. 

The piston rod, connecting rod and crank-shaft follow 
general locomotive practice, The crank-shaft and 
driving piston are integral and are of heat-treated 


steel, liberally designed. Lubrication is taken care of 


by enclosing the entire engine and connections in an 
oil-tight steel case and using splash method This 


automatically lubricates all bearings except the main 


bearings on the trailing axle, which are lubricated in 


the same manner us employed for car journal 
boxes, i. ¢., a waste-packed oil box 

The control valves are uir-operated, Indeed, pra 
tically push-button control is provided. Nothing 
left to judgment except the use of the device when 
needed. All the engineer has to do is to raise the 
latch on the reverse quadrant Operating the locomo 
tive in the usual way automatically operates the 
booster. It can only be brought into operation whet 


the latch on the reverse lever quadrant 





position, when the main locomotive throitl 


(Continued on page 8312 
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rnal to record accurately and 
latest ientific, echanical and industrial 
he da ceckly journal, it is in a posi- 


resting developments before they 
have submitted to him timely 


yf euit r these columns, especially when such 


l by photographs, 


An Announcement 


I ‘ regret that we announce the ne- 
y of reusing the subscription price of 
+a necessity imposed upon us by 
d is in the publishing business. At 
ene prices d under present conditions our pub- 
hv produced only at considerable loss. 
Our manufacturing costs, barring the single item of 
mper, have increased 200 per cent; the cost of paper 
is increased 300 per cent since the beginning of the 
war; postuge under the zone legislation has increased 
OO per cen Like most other publishers, we have 
hesituted to take drastic action necessary to meet 
hee cre , until it had become entirely clear that 
t was a permanent rather than a temporary condition 
hat faces wu Stubilization of business on a new 
isis has gone sufficiently far for us to be assured now 
hat this higher level of costs will not be materially 
ited, ut least for a long time. In company with con 
ive pullishe everywhere, we therefore find it 
necessni now ft readjust the selling price of our 
Miuect te onform with the new conditions, 
Beginning October 2nd, the price of the Screntiri1 
AME ’ vill be advanced from five to six dollars, 


jal subscription; that of the Screntiric AMERICAN 


\f ' will bn Ivanced from five to seven dollars, 
il 1 rij 
I t erious difficulties which have con 
the publisher during the past twelve months, 
of the Screntiric AMERICAN has 
d, wnd the subseriber has been given 
‘ ime excellent quality of reading matter that we 
nished i the past The same will be true 
yw future we shall continue to cover as we have 
iwuys covered our field of applied mechanical science, 
en i try 
While would be mpossible to catalog all the fea- 
} i eur, and wearisome even if it 
‘ eve utstunding high lights clamor 
en . A i friend of the Scientiri MERICAN 
fered f five thousand dollars for the best 
| 1 eories of relativity, and every 
‘ | ‘ re t Winning e@ssiy 
‘ whe e be to appear in 
nest W ers < the stars follow 
ticle | Professor Russell 
h great inter The tale « the iecesses which 
‘ ‘ re s th establish- 
\ he development of their 
es 1 the series of articles “The 
temance of Inventior The extraordinarily useful 
mn briefest possible form o the achieve 
e and technology here, there and every 
her vill cot » make the Screntivic AMERICAN 
P ilu the busy man who must know 
. the vor] d In the future as in the 
ition and the other new arts 
“ I 
1 e of the Scrent c¢ AMERICAN, almost 
P , ‘ to pt sh up-to-date articles upon the 
that re brought to public notice. 


" nm ire mely and full of interest. It 


of the editor, and has been so ever since 


“Kee ley Motor,” to expose 
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fictitious claims which are put forward from time to 
time in regard to some startling discovery of doubtful 
authenticity, an especially valuable activity when such 
claims seem to be developed for financial reasons. 
rhe paper is designed to keep the reader informed of 
ihe latest news of the day along its particular line, and 
anyone who is a constant reader of the ScrENTIFIC 
AMERICAN will find himself to be better informed by 
such reading, not alone with reference to his own 
particular line of work but as to what is going on in 


the scientific and industrial world at large. 


To Render Travel by Air Safe 

© those of us who wish to see the future of 

commercial aviation assured, it is extremely 

disconcerting to notice that the number of fatal 
accidents in aviation appears to be on the increase, 
and this increase, it should be remembered, is not by 
any means proportional to an increase in the number 
of machines and pilots; for the rate of increase of 
uccidents is out of all proportion to the growth of 
flying as a sport and a commercial industry. The de- 
tails of these ever-recurring accidents as given in the 
daily press show that far too many of them are due 
to exhibition flying, air “stunting” and the demands 
of the “movie” men and the daily press for sensational 
und novel pictures. Another contributory cause of 
disasters is the great scarcity of flying fields and 
proper landing places at a time when great efforts are 
being made to promote long-distance travel by air. 

There can be no denying that the situation is such as 
calls loudly for government assistance and control. 
Any day of the year airplanes may be seen flying low 
over cities and villages, and it is only a month since 
a machine engaged in photography narrowly missed 
crashing among an assembled crowd of 10,000 people. 
There is a growing note of protest against these prac- 
tices, and it is fully justified by the serious risks to 
which the public is daily being exposed. We have 
heard a good deal of talk during the past two or three 
years about the need for legislation and the formulation 
of strict laws governing the use of the air; but if any 
such rules, State or municipal, exist, they are honored 
more in the breach than in the observance. 

The evil of all this lies in the effective way in 
which it tends to kill that public appreciation and 
confidence, which is absolutely necessary if commercial 
aviation is to make any headway in the United States. 
Unquestionably the perpetually recurring disasters of 
the past few months, a large proportion of which have 
happened to skilled pilots of long experience, is doing 
much to shake public confidence. 

That we are not playing the part of alarmists or 
unduly exaggerating the increasing flying accidents is 
proved by the fact that in Europe they have found a 
means to make flying the safe and attractive form of 
travel which it is entitled to be. Testimony to the 
truth of this statement comes from that well-known 
and successful designer of airplanes, Edson F. Gallau- 
det, who with his associate, W. B. Lebherz, has just 
returned from a two months’ tour of Europe, where 
they found that the aircraft industry is in the midst 
of extensive experimentation out of which it is ex- 
pected there will be evolved new types of material and 
construction for long-distance aerial transport. In 
this important work, we are told, the manufacturers 
even in Germany are receiving the active support of 
heir governments. This support in the case of Eng- 
land and France does not take the form of large 
appropriations, but consists of the passage and en- 
forcement of laws regulating uwerial traffic; licensing 
of pilots and inspection of aircraft; the prosecution 
of technical investigations into new metals and al- 
loys which will increase the safety and enhance the 
durability of machines; and, finally, in the appropria- 
tion of small amounts for experimental development 
sufficient to enable the manufacturers to remain in 
business, thereby assuring the possession of construc- 
tion facilities in case of future national need. 

Mr. Gallaudet ascribes the present unsatisfactory 
condition of our airplane industry to the fact that we 
do not have the advantage of the national codperation 
He believes that this lack is 
reflected in America in the repeated number of fatal 


which is enjoyed abroad 


accidents following our disregard for the common 


rules of flying. 
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Thus, we are told that during the two months these 
gentlemen were in Europe, there was only one airplane 
accident in England and none in France or Germany of 
which they heard any mention or saw any record, 
rhe result of this immunity is that abroad there is a 
general confidence in the safety of air travel. They 
attribute the scarcity of accidents abroad to the ex- 
istence of severe regulatory national laws and their 
strict enforcement by centralized aeronautical branches 
of the Government, which normally makes improbable 
the dangerous practices which are common in the 
United States. As an instance of this, they quote the 
fact that in England a flyer was fined $250 in police 
court for making several Immelman turns at a height 
of 500 to 600 feet from the ground. They were given 
an opportunity to study the actual results of the 
British national policy of regulating flying and en- 
couraging its development by making it safe. They 
found that in the preceding twelve months within the 
British Isles alone, nearly 700,000 miles had been 
flown by airplanes of all types with only 24 accidents 
and 4 fatalities. 


Setting Our Industrial House in Order 
HE conclusion of the war found the nations of 
Europe with empty storehouses and their stocks 
of a thousand necessary commodities, both raw 

und finished, depleted. Until such time as they could 
set their house in order, they turned to the United 
States as the only possible provider on the enormous 
scale demanded by their crying necessities, with the 
result that our export trade expanded by leaps and 
bounds to unbelievable figures. It-was realized that 
the conditions were temporary, and the unfavorable 
rate of exchange, coupled with the unexpectedly rapid 
return of European industries to normal peace-time 
conditions, had the inevitable result of greatly reduc- 
ing the volume of our export trade to Europe. 

The slowing down of the foreign demand should have 
a most favorable effect on the solution of our own 
great problems of readjustment and reconstruction. 
Not alone during the war but also in the two years that 
have passed since the armistice, the industrial effort 
of the United States has been diverted from its own in- 
ternal necessities. Our vast railroad system has been 
so greatly neglected that a conservative estimate by 
expert railroad officials has placed the total expendi- 
tures that must be made before the railroads have 
caught up with the enormously increased traffic de- 
mands, at the huge figure of five billion dollars. Re- 
cent favorable legislation and the belated increase in 
rates will render the railroads, it is hoped, so desira- 
ble an investment as to lead the public to invest on a 
sufficiently generous scale to provide the funds for 
reconstruction as they are needed. 

Another equally urgent domestic problem, intimately 
bound up with the railroad problem, is that of housing. 
There can be no return to normal conditions until the 
present distressing shortage has been relieved. In no 
direction was our diversion of effort, both during the 
war and after, so grievously felt as in this matter of 
providing homes for the people to live in. That a man 
shall have a roof over his head is a demand only less 
insistent than that he shall have food in his mouth. 

The capital and energies that have been spent so 
freely in supplying the needs of an impoverished world 
should now be concentrated very largely on the task of 
providing sufficient houses for the people to live in. 
In this matter we have not shown the enterprise 
with which some of the debt-burdened nations of 
Europe have taken hold of the problem. There has 
yet to be formulated a broad, well-thought-out plan; 
and it would be well if the leaders of both parties 
would substitute for the reprehensible politics of the 
day, to which the public shows a contemptuous in- 
difference, a little real constructive legislation on a 
subject in which the whole country is vitally interested. 

There is no doubt that agriculture has suffered 
greatly by the influx of workers from the country to 
the cities as the result of the abnormal industrial de- 
mands of the war and the post-war expansion of our 
export trade. Already the closing or slowing down of 
industrial plants is causing a reversal of the tide of 
labor. The flow is now from the cities to the country, 
and agriculture—basis of permanent  prosperity— 
seems about to come, once more, into its own. 
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Naval and Merchant Marine 


The New Navy Hangar.—The new naval hangar at 
Lakehurst will accommodate two dirigibles, both more 
than twice as large as R-34. In. fact, it will be larger 
than uny hangar in existence. The length is nearly 
1,000 feet, thé width, 318 feet, and the height, 210 
feet. The double doors are each 177 feet high and 136 
feet wide. 


A Record Parachute Drop.—The official record for 
a parachute drop has been accredited to Lieutenant 
John H. Wilson, U.S.A., of the 96th Aero Squadron, 
Kelly Field, Texas. There has been a question as to 
whether a parachute would open satisfactorily in rare- 
fied atmosphere. The Lieutenant demonstrated that it 
would when he leaped from an army airplane at an 
altitude of 19,861 feet, and seventeen minutes later 
made a safe landing. 


The Question of Personnel in Our Navy.—Repre- 
sentative Fred A. Britten, of the House Committee on 
Naval Affairs, is right when he says that we should 
now give our attention to the rounding out of the 
fleet, the development of the merchant marine and the 
securing of an adequate and well-trained personnel. 
The first step to be taken is to secure men for the 
new ships which are now under construction. The 
Navy should give equal if not greater attention to the 


question of personnel than to that of the completion of 


our new battleships and battle-cruisers. 


Panama Canal Traffic.—Traffic through the Panama 
Canal for the year ending June 30, 1920, exceed that 
of any previous year. A total of 2,478 merchant ships 
passed through the Canal with an aggregate net ton- 
nage of 8,545,653 tons. In the fiscal year 1918-19, 
2,025 ships pased through the Canal, and their aggre- 
gate was 6,131,575 net tons. The aggregate revenues 
approximated $8,800,000, and the expenses of operation 
and maintenance were about $6,650,000. This, how- 
ever, takes no note of the interest charges on the cost 
of the Canal or of the depreciation of the plant. 


Our Latest Battleships and Battle Cruisers.—Our 
latest battleships of the “Indiana” class, of 43,200 tons 
displacement and 23 knots speed, carrying twelve 16- 
inch guns, will be electrically driven. The turbines of 
60,000 combined horse-power will develop their full 
rated load at 265 pounds pressure, 50 degrees super- 
heat, and 2814 inches vacuum. The six new battle- 
cruisers of 43,500 horse-power and 35 knots speed, 
carrying eight 16-inch guns, will also be driven electric- 
ally. Two of them, the “Ranger” and the “Constella- 
tion” will carry four Westinghouse turbines of 49,750 
brake horse-power, the current from which will be de- 
veloped on eight Westinghouse motors, each of 22,500 
horse-power. 


Franklin Medal to Sir Charles Parsons.—The Frank- 
lin medal has been awarded to Sir Charles Parsons 
“in recognition of his epoch-making success in the 
development and the construction of the steam turbine 
which has revolutionized the art of steam engineering, 
particularly in regard to the propulsion of mercantile 
and naval vessels, and the driving of electrical gener- 
ators.” Not many people know of the courageous strug- 
gle of Sir Charles in the early days of his invention, 
and that he separated from his original partners owing 
to their becoming too discouraged to “carry on.” Engi- 
neering, in speaking of the ward, says: “The work of 
Sir Charles Parsons has halved the cost of producing 
electric power and reduced in still greater proportion 
the capital cost of engineering machinery.” 


The World’s Merchant Shipping.—It is estimated hy 
Lloyd’s that as a result of the action of enemy sub- 
marines and the diversion of resources normally em- 
Ployed in replacing losses and constructing new ton- 
Nage, the net reduction in the merchant shipping of 
the world during the last six years amounted to 3,516,- 
000 tons, this figure being based on the assumption 
that the ratio of increase during the last six years 
Would have been four-fifths of the average rate of in- 
Crease during the previous six years. The United 
Kingdom leads with 18,111,000 tons, and the tonnage 
for the whole empire, including the British Domin- 
ions, is 20,143,000 tons. The United States comes next 
With 12,406,000 tons, the total for this country having 
thus grown since 1914 when it was 2,027,000 tons. 
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Astronomy 

The Total Number of Minor Planets.—M. Paul 
Stroobant, director of the Royal Observatory of Bel- 
gium, has made an estimate, by two different methods, 
of the total number of asteroids, or minor planets, 
brighter than the 20th magnitude. The result, accord- 
ing to one method, is 57,000, and, according to the 
other, 100,000. M. Stroobant believes that’ very few 
of these bodies brighter than the 12th magnitude re- 
main undiscovered. 


A Minor Planet Mistaken for a Comet.— According 
to Astronomische Nachrichten, it has been discovered 
by F. K. Zweck that the object heretofore known as 
Comet 1908 a (or, in some catalogs, Comet 1907 VI) 
is identical with the minor planet 516 Amherstia. This 
body was at first taken for Encke’s comet, and after- 
ward for a new comet with a large perihelion distance. 
The orbits of Encke’s comet and Amherstia approach 
each other within 2,000,000 miles in about longitude 
310 deg. and within 5,000,000 in about long. 358. 


Unexplained Irregularities in Lunar Motion.--In 
a recent address before the Astronomical Society of the 
Pacific on “The Problem of the Moon’s Motion,” Prof. 
E. W. Brown discussed, inter alia, the curious semi- 
regular fluctvations of the moon from its theoretical 
position first discovered by Newcomb. The earth, Mer- 
cury and Venus have been found to exhibit deviations 
of a similar character, though smaller in amount. The 
irregular character and comparatively great magnitude 
of these fluctuations, says Prof. Brown, suggest that 
there is some set of forces acting on the bodies of the 
solar system related to the known irregular changes 
in the condition of the sun. The period of rotation of 
the sun’s magnetic axis found at Mount Wilson is 
sufficiently close to that of one of the principal lunar 
periodic terms known as the evection to suggest a long- 
period change by the phenomenon known as resonance, 
Long continued observation will, however, be neces- 
sary to enable us to ascertain the merit of this sug- 
gestion. 

A Century of the Royal Astronomical Society.— 
The annual general meeting of the Royal Astronomical 
Society held last February marked the hundredth anni- 
versary of the foundation of the society, the early his- 
tory of which was set forth in Prof. Fowler’s presiden- 
tial address. The organization was launched at a meet- 
ing held ut the Freemasons’ Tavern, in London, Jan. 
12, 1820, and the prime mover in the undertaking ap- 
pears to have been the Rev. W. Pearson. The first 
general meeting of the newly constituted society was 
held at the rooms of the Geological Society Feb. 8, 
1920, thus establishing the custom still maintained of 
holding the annual meetings in February. The Duke 
of Somerset was elected president but declined to 
serve, and the first actual holder of the office was Sir 
William Herschel. The Monthly Notices of the So- 
ciety, now an indispensable part of the reading of as- 
tronomers throughout the world, date from 1827. In 
1830 King William IV became patron of the organiza- 
tion and its name was changed from the Astronomical 
Society of London to the Royal Astronomical Society. 


To Determine Australian Longitudes by Radio.— 
In marking out the boundary between South and West 
Australia, defined by imperial act as the 129th degree 
of longitude east of Greenwich, it is proposed to de- 
termine an initial point on the line by utilizing longi- 
tude signals from a high-power radio station located at 
some point between Greenwich Observatory, in Eng- 
land, and Sydney Observatory, in Australia, the sig- 
nals to be received simultaneously at these two points. 
This undertaking will be the first step in a compre- 
hensive scheme involving the redetermination of the 
whole longitude system of Australia. A committee 
thas been appointed to carry out the work in Australia, 
comprising the government astronomers of New South 
Wales, Victoria, West Australia, and South Australia, 
the commonwealth surveyor-general, and the director 
of the Royal Australian Navy Radio Service. It has 
been ascertained that, under favorable conditions, sig- 
nals from Lyons can be successfully received in Aus- 
tralia as well as at Greenwich, and signals from other 
stations more symmetrically situated are also being 
tested. The codperation of the United States, as well 
as the British Government, has been invited. 
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Automobiles 


Material Market Limits Car Production.—One of 
our mechanical contemporaries, Machinery, states that 
the automobile industries appear to be fairly well sup-° 
plied with machine tools for present requirements, 
though some of the larger companies are stil} buying. 
Gear manufacturers are exceedingly active, and a large 
percentage—in some cases from 75 to 80 per cent-—of 
their product goes to the automobile and truck indus- 
tries. It is estimated that the output of the automo- 
bile and truck builders for this year will amount to 
2,250,000 cars. It may not be possible for all the auto- 
mobile builders to complete as many cars as planned 
on account of the decided shortage of certain classes 
of material, Sheet steel is scarce, and cold-rolled stock 
of some sizes can be had only in small quantities. This 
is a serious drawback in the metal-working industries, 


Belgian Auto Industry.—Before the war there were 
twelve automobile factories in Belgium, located in the 
neighborhood of Liege, Charleroi, Brussels and Ant- 
werp, employing 4,000 to 5,000 men. The annual pro- 
duction, chiefly private cars and motorcycles approxi- 
mated 4,500 to 5,000 automobiles and chassis and 7,000 
to 8,000 motorcycles, with a total value of some $11,- 
000,000. Mass production in series of standard types 
of automobile is not characteristic of the Belgian 
plants, but special attention is given to the construe- 
tion of engines and in satisfying the foreign market, 
especially South America, as to form and decoration. 
There is a market in Belgium at the present time for 
American automobiles. The machines desired are 
those of a moderate price. It is necessary that they 
be strongly built as many Belgian roads are of cobble- 
stone construction. 


Inspect Ignition System.—The ignition system of 
an automobile should be inspected carefully to learn if 
ull wires are intact, that the terminals are bright and 
clean, and the insulation is not saturated with oil or 
grease. The terminals should all be soldered and the 
wiring should be taped wherever it may chafe. The 
spark plugs should be taken out, disassembled and 
cleaned with gasoline. If the porcelains are heavily 
coated with carbon they can be soaked in kerosene un- 
til it softens, when it can be wiped off. Don't scrape 
the porcelain, as this may remove the glave. The 
shells should be cleaned by scraping. When assem- 
bling, care should be taken not to seat the insulators too 
tightly upon the gaskets, but the plugs should encure 
a pressure of 250 to 300 pounds without leakage at 
the gaskets. The spark plug points should be scraped 
or polished bright and set 1/64 inch apart if magneto- 
ignition and the thickness of a dime worn smooth if 
battery ignition. The breaker box and distributor of 
the magneto can be cleaned by blowing owt the dust 
with an automobile tire pump and by wiping with a 
cloth dampened with gasoline. The distributer or 
timer should be similarly cleansed, 


Why Clutch Acts Harshly.—A grabbing action of 
the cone clutch is eccasioned either by the leather 
facing becoming very dry through use or by wear, 
causing the rivet heads to protrude above the leather 
face and come in contact with the metal of the fly- 
wheel. A dry clutch can be restored by sponging off 
the face of the leather with kerosene and applying a 
dressing of either neats-foot oil or castor oil till the 
leather again becomes soft and pliable. If the leather 
facing is worn down to such a point that the heads of 
the rivets come in contact with the metal cone of the 
flywheel, the clutch will stick, and to restore the 
clutch it will be necessary to drive down the rivet heads 
into the leather so as to clear the cone. Leather facing 
that has become rough or uneven through wear can 
be restored by rubbing off the high spots with emery 
cloth, broken glass, a course file, or sand paper, making 
the surface smooth. A new leather should not be re- 
fitted unless you are absolutely certain that the old 
leather cannot be reclaimed. When new leather is 
refitted, it is best to take the car to some good re- 
pairer and have him purchase a facing from the factory 
and fit it correctly. After the new leather has been 
fitted it will take some time for it to fit itself to the 
cone of the flywheel and in the meantime it will re 
quire frequent dressings with either neats-foot or cis- 
tor oil. 
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Left: S-5 running at the surface. Right: Stern of S-5 within which the crew gathered and through which, by cutting the plating, they were rescued 


The Disaster to One of Our Latest Submarines 
How an Air Valve. Inadvertently Left Open, Caused S-5 to Plunge to the Bottom 


mn, and after trimming tank. In the the bulkhead doors connecting the various compart- 


























PPYHE story of the king of S-5, one of our latest oot, Thoetor rot 
| ibe nd of the fight for life, lasting for ower part of these compartments there are also the ments are also open. Fresh air is drawn into the 
y-seven, hou f the officers and crew, forms one forward and after ballast tanks, the main ballast submarine, passes through its whole length and is 
he most dram ong the many weird experi unks and the fuel tanks, together with the accumu ultimately drawn into the engine and discharged 
ences which huve befallen various submarines during tor batteries through the engine exhaust. 
i wenty-live ye It is net our purpose here Contrary to popular conception, a submarine spends Af the time the accident happened, the S-5 was 
detail the ory of the desperate struggle of nety to ninety-five per cent of its time upon the making what is known as a “crash dive.’ To make 
‘ bed orev ‘ iM That has been done in surface, and navigation, even in war time, takes this dive the vessel is first brought awash with her 
‘ i detuil i he daily pre ry the momanding lice on the surface except when enemy ships are in ballast tanks filled and with some fifty to one hun- 
ffieer of e essel, Lieutenant Commander Charles sight or an attack is to be made When the vessel dred pounds of positive buoyancy. When the order 
N. Cooke < submerged, all bulkheads, manholes, et cetera, are to dive is given a klaxon horn sounds in the various 
Che S-5 left Boston on a Monday on a TZ-hour en- — tightly closed: but when running on the surface the compartments and all doors are closed and all ventilat- 
durance run to Baltimore, during which everything bulkheads are open throughout the vessel and venti- ing valves shut down, including the one abaft the 
unctioned satisfactorily, On the following Wednesday lation is secured by means of a system of air pipes con- conning tower. The oil engine is disconnected and the 
e mad live it a point 55 miles southeast nected with the eutside atmosphere and provided with motors are connected up and started. The diving rud. 
f the ware The vessel re ders are then depressed sufficiently to 
wonncle ! i lders, but fail cause the submarine to descend at an 
» straigh nu submergence ond angle of about eleven or twelve degrees 
lived doy ntil " s embedded HE outstanding lessons of the sinking of S-5 are first the imper- with the surface. In a crash dive a well- 
he se Ntoni. tely by blowing ative need for making up the complement of a submarine crew balanced submarine with an expert crew 
5 hp RE OS Ble KORA She ae from the older enlisted men and, secondly, the insistent demand in can pass out of sight in from 48 to 52 
vas lifted ‘until the vexsel stood in the the submarine service for that eternal vigilance which in this mechanical seconds. ; 
position shown on the cover of this issue . . : : In making the dive off the Delaware 
“sree an chaugy danger icaggacasl mer eg ro Rc age is more than ever the price of safety. Before the war, submarine Capes everything went according to 
e projecting ;' 4 by means of a crews were selected from men in their second and third year of enlistment, schedule until Commander Cooke elevated 
end tell witl ew eens tal and it was common to find a crew made up entirely of petty officers. his diving rudders to bring the S-5 to a 
0 tf, managed to attract attention. The majority of these experienced men left the Navy for shore jobs that level keel. Instead of responding, she 
Finally, after thirty-seven hours of peril, would enable them to live. The younger men of recent enlistment have kept on going, and finally drove her nose 
t hole was cut by the rescuing ships not yet attained that automatic impulse tc do the right thing in an into the mud with a jar which was felt 
mugh the hull of the submarine of emergency, which comes with lengthy service—THE EDITOR. throughout the vessel. Immediately a 
ficient size for the rescue of the crew. E man from the torpedo room ran into the 
It is gratifying te read the following central control compartment and reported 
tement in the stery of the disaster as that the torpedo compartment was flood- 
given by the Commande ‘Next to my inexpressible valves where the pipe enters the various compartments. ing through the air valve. Water also began to come 
uidmiration and praise for every officer and man in In our sketch, this pipe is shown by a heavy black into the engine room, and it was at once evident to 
my crew and my pride in their courage and fortitude, line. The intake is by means of a vertical pipe termi- Commander Cooke that the ventilating system was more 
my deepest feelings are those of gratitude to the officers nating outside the hull, in rear of the conning tower, or less open to the sea and that the valve at the top 
ind crews of the “Alanthus” and the “General Goe und provided there with a valve, which is operated by of the conning tower was open. Efforts were made 
halls” who so herolealiy and tirelessly labored to effect means of a hand-wheel and vertical rod from the central to close the valve in the torpedo room, but without 


within the hull. The vertical avail. Subsequently, and with much difficulty because 
of the steep inclination of the vessel, the various bulk- 
heads were closed and the men drawn aft until the 


control compartment 
With a view to explaining what happened to S-5, we pipe connects with a horizontal air pipe, which is 
| I py 















































































publish an appreximate longitudinal section of the laid along the outside of the hull proper of the sub- 
vessel, showing in a general way the various compart- marine and has connections with the torpedo room, whole of the crew were in the three after compartments, 
nents and the ballast and trimming tanks, together the central control compartment, the engine room the aftermost air valve in the motor room being tightly 
vith the position of the air valves and piping through and the motor room. The passage of the air into the closed and the room free from water. 
which the water which sank the vessel found entrance various rooms is controlled by overhead hand-operated The S-5 had gone down in about 155 feet of water, 
Successively, the various bulkheads divide the sub valves as shown in the @rawing. and although her inclination was about sixty degrees, 

irine into a forward trimming tank, « torpedo room, When the submarine is running at the surface, these her great length of 231 feet sufficed to bring some 
! qua I ntral control compartment, engine ventilating pipes with their valves are all open and (Continued on page 312) 
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Diagram, showing approximately the interior subdivision of S-5 and the ventilation system through which water entered in the recent accident 
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Timing the Hundred-Mile-Per-Hour Racer 


By Ralph Howard 


IMING meteors or mammoth steel projectiles 
hurtled through space from America’s biggest 
naval guns should be a task almost as easy as the 


of 
on straightaway 
when Tommy 


accurate timing automobiles speeding around oval 
race courses or 
cially 


loose in his sixteen-cylinder Duesenberg racer at 


speed stretches, espe 
Milton, the newest speed ace, cuts 
the 
rate of 156.047 miles per hour. 

The human discern a steel projectile in 
flight, so rapidly travel. And it all 
the human eye can do to discern distinctly the speeding 
Milton when he steps on the gas pedals. He usually 
is just a blur. Experimental time computation tests 
conducted on a naval gun, have shown 
pound projectiles to have traveled 17,881 yards in 50.58 
Actual Milton to have 

mile in 23.7 375 yards in 
while 17,881 
Therefore the at the 
and a seconds, 
times 


cannot 
does it 


eve 


almost 


Is 


coust its BSO 


seconds time records show 


traveled a 


50.53 


. 9. 
seconds o1 be 


seconds, 


the projectile 


steel 


going 
traveling 
under five 
Milton. 

by measuring 
given 
Milton’s record-breaking speed 


wis 
missile, 
fraction 
faster than 
computed 


yards. 
speed mile 
1.76 
The projectile’s speed 
the required for it 
jut the time of Tommy 


of a 
went only 
wis 


time to puss over a space, 


dash was accurately caught to the hundredth part of 
a second, the same as the time of every one of the 
twenty-three racers speeding around the Indianapolis 
oval recently, was caught on every lap to the hun- 
dredth part of a second by means of one of the most 


remarkable and most sensitively tuned instruments 


ever conceived in the brain of man. 


Catching the time of twenty-three cars, all going 
at a speed varying from SS to 938 miles an hour, on 
every one of 200 laps for each car—a total of 4,600 


separate operations for the timing instrument—is not 
an It a particularly difficult when 
half a dozen snorting, lurching racing machines sweep 
past the timing stand in a bunch, for the separate time 
of every cur must caught accurately, even when 
there is only five-hundredths of a second’s difference in 
time between the 
Otis A. Porter handles the timing 
of the Indianapolis races. The timing i: 
strument he uses is an assemblage of delicately tuned 
electrically corelated mechanical devices, 
extremely sensitive that it registers in 
up to two-hundredth part. Upon 
the precision and accuracy of this intricate machine 
naturally depends very largely the success and outcome 
of the One laying down on the job, 
one tiny slip-up, and some driver may be robbed of a 
well-earned victory. One hesitation in the operation of 
the instrument and the time of a dozen cars thundering 
(down the speedway stretch may be lost, causing subse- 
quent confusion and creating almost a hopeless muddle. 


easy task. is tusk 


be 


cars 
the 
speedway 


is who 


man 


and is so 


fractions of 
seconds 


even one 


race, second’s 


The important mechanism consists of a series of 
disks, four in number, with raised numerals, each 
disk graduated. The first disk, registering in hours, 
is connected with a second disk graduated in sixtieth 
parts and registering minutes. The third disk, simi- 
larly graduated, register seconds, and is connected 
with a fourth disk graduated in hundredths. The 


latter is connected electrically with the second hand of 


a ship chronometer. Every tick of the second hand 
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Explosion-proof motor-testing gallery, with the 
chamber closed and the operator in position 
for observing results of tests 


sends the wheel around in one complete revolution, and 


every revolution of the hundredths disk “kicks over” 
the disk registering seconds. In turn every revolution 
of the second disk “kicks over” the minute disk one 
notch. A small steel wire stretched across the speed- 
Way course connects with the timing instrument. 
Whenever a car passes over the wire, the contact 
through electrical stimulus causes the timing device 
to record the time. A striking arm above the four 
disks strikes on a strip of paper, registering the im- 
print of the numerals on the four disks. The ma 


chine recovers from each operation quickly enough to 
permit another registration with than five hun 
dredths of a second elapsing. On a machine running 
60 miles an hour, it is thus possible to catch the time 


less 


of both the front and rear wheels as they pass over 
the wire, the two registrations showing four hun 
dredths of a second difference. But when a car is 
exceeding 60 miles an hour the rear wheels do not 
register, the front wheels depressing the wire and 
the rear wheels whizzing over before the wire can 
rebound from the first impression. 

As each car passes over the wire, an assistant calls 
out its number, the timer marking this number oppo 
site the time recorded on the paper tape which is 
shifted forward with each registration. Scorers tabu- 


late the laps made by each car, while the timer’s assist- 


aunts, by subtracting the time of the preceding lap 
from the last registration made, obtains the lap time 
and from it tabulates each car's complete lap per- 
formance and total time. 

When Ralph DePalma qualified for the Speedway 
races on May 26 he made a new track record, ripping 
off four laps or ten miles in the total time of six 


(Continued on page 312) 


Bomb-proof Coal Mining 
By S. R. Winters 


HE use of electricity in cutting coal 
feature 


forms of service 


fire-damp 


hatural ga 


render extremely 


minin 


phe Cor 


becuuse 


utmo 
s and ai 


il. The 


it is easily 


recently 


ada 


spheres—an_ expl 
r—Wwus of such 
dungerous the use 


upprove 


ptable 


osive 


a cha 


¢ 
> of 


“] 


coal-cutting equipment overcomes this ma 


according to claims 


of 


stalling the equipment 


Ohio 


The testing outfit 
ly designed by the Bureau of Mines and a 
Columbus, 


, the 


us a 


latter 
gilt 


con 


wis 


The explosion chamber of the Bureau's 


outnt 
is composed of a cylindrical steel tank, the ternal 
diameter being 10 feet and the height 4% feet Ihe 
cylinder is located in an iron channel-ri: which 
imbedded in a concrete base; the joint between the 
eylinder and the channel-iron is gas-tight through the 
agency of a water seal. There are four observation 
windows, the operator being protected from flames 
emitting from the top of the chamber by hoods. Can 
Vas curtains are available for durkening the interior 
thus facilitating a keener view of the results of tft} 
explosion. When the gus has been exploded tin 
pressure is released by oiled paper heads, which ure 
held in position by iron rings. The bomb proof gallery 
when not in use is preserved from the weathering el 
ments by sheet-iron covers, 

A fan and circulating system make possible the main 
tenance of uniform mixture of gas and air n the 
chamber as well as in the motor and othe pparatus 
under test. The explosive mixture is discharged into 
the bottom of the chamber at two opposite points, the 
outlets being six inches from the cylindri: wall d 
so constituted as to give the gas and air ua rotary 
motion. The gallery atmosphere and the entering 
vus are mixed in desirable proportions The main 
suction line from the fan enters the chamber flo eur 
Its center. 

Mounted on the switchboard are the controller for 
operating the crane-hoist motor, the switch mechanism 
which times the ignition with the release of the indi 
cator drum, and the switch for operating the circulat 
ing fan and other circuits connected with the testing 
gallery sSelow the switchboard are chains for opening 
und closing the valves in the piping connect the 
equipment subjected to test. The operator ius 
viven the opportunity of filling one or more compart 
ments with the guseous mixture A 3-ton el “he 
hoist raises and lowers the cover or shifts the equi 
ment in or out of the chamber, and is even capable « 


lifting the cylinder from the concrete base 


each test the cover of the testing gallery i 


it the chamber and permit 


operator. 


| T is claimed 
be | 


that 


de-gummed 


proposed 


water 


treat 


enustie soda, soda ash, or 


acter, 


of the entrance of the 
Conservation in De-gumming Silk 
by a recent process raw silk ma 
without the use of soap li ~ 
the silk under = pressure th 
containing a small quantity of ammonia, borax 
other alkali of similar char 
hour. Distilled water used as 


for 


one-half 


However, apparatus heret 
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ct 


tes 


the solvent and the pressure employed is s¢ 
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Copyright, Goodyear News Service 
Left: 


Otis A. Porter, official A. A. A. timer, in the act of timing cars during the Indianapolis 500-mile race held on May 31st last. 
mobile‘racing cars to the hundredth part of a second, registering each car’s time on the tape shown, by means of an electrical contact and the co-operation of a ship's chronomoter. 


Right: 


Genera! view of the electric 


here carries the actual record of DePalma’s record-breaking four-lap dash of 10 miles at a speed of 99.65 miles per hour 
An official timer of automobile races and the electric device that records the speed of each car 
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How Science Has 


wut as popular in 


Kansas and Oklahoma 
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Made Gambling on Petroleum Prospects a Thing of the Past 


By O. R. Geyer 


ners of the world, and there are billions awaiting those 
the prosecution of this world- 
wide hide-and-seek with Dame Nature. 

There is scarcely a paying field in Oklahoma or the 
Southwest whose location was not known definitely to 
geologists long the drill began pounding its 
way into the bosom of the earth. Notwithstanding the 
excellent record established by science in locating oil 
pools, it means perfect as yet. In proven 
territory it comes very close to a 100 per cent score, 
hecause in such cases the problem is not to locate new 
pools but to find the most advantageous point for the 
sinking of new wells. 

Many of the larger and more conservative companies 
have drilling records of from 75 to 90 per cent in the 
way of successful producers, although many of these 
wells have been sunk in more or less unproven terri- 
Geology has done this, of course, and as experi- 
ence multiplies there is no reason why this record 
should not be improved. The importance of advance 
knowledge of the location of oil pools will readily be 
understood when one appreciates the high cost of drill- 


who are successful in 


game of 


before 


is by no 


lory. 


ing these days. In Texas, where the oil sands are 
located from 2,000 to 4,000 feet beneath the earth’s 
surface, an ordinary well costs from $25,000 to 


trying upon the 
the shoestring 


are exceedingly 


$50,000, and failures 
pocketbook, especially in the 
operator, 

The remarkable results obtained by some of the best 
geologists in picking out likely locations for 
and in casting out the bad spots would fill a 
The success enjoyed by one Sullivan, the geolo- 
mapped out the immensely prolific Burk- 
one of the striking examples of 


case of 


known 
wells 
book, 
gist who 


burnett pool, is only 


have been formed as the result of one upheaval of rock, 
only to be drained by a second shock coming centuries 


later. Earthquakes, for instance, have a sly habit of 
wrecking profitable oil fields by opening up new 
cracks and crevices hundreds of feet down in the 


earth and allowing the oil to escape into new pockets 
and pools. The skill of the geologist is of little avail 
in locating these hidden mysteries. 

Three important factors enter into the accumulation 
of gas or oil beneath the earth’s surface, geologists 
have discovered. The first is a favorable structure— 
anticline or monocline. The second is a good open sand, 
and the third the right height of structure with ref- 
erence to salt water. Of these three factors only the 
first can be determined more or less definitely before 
drilling, and there is always the chance that a freakish 
twist or convulsion of nature has destroyed the “scent” 
followed by the scientist. 

The development of oil field geological research dates 
back to the time of Dr. I. C. White, who surveyed what 


are known as the West Virginia, or Appalachian, 
fields. His reports on oil “structures” in that field 


have formed to a large extent the basis for investiga- 
tions in all other fields. Later other pioneers took up 
this work in Pennsylvania and Illinois, but the Mid- 
Continent fields had become the country’s principal 
producing district before this science had gained a 
foothold in the Southwest. Almost all of the discover- 
ies which made Oklahoma the greatest oil producing 
State for a time were the result of geological investi- 
gation. The Cushing field, which will go down into 
history as the world’s greatest oil pool unless some new 
record breaking discovery remains to be made, was 
brought in at the insistence of geologists. 

Since those pioneer days commercial 
geologists have been turned out in large 








in the past ten years ? 


thought maybe oil was there. 


achieved _ this 





OW many of those discriminating investors who try to separate 
the sheep from the goats when they turn to oil stocks for invest- 
ment realize that they are here backing science to unlock the 
secrets of Nature’s storehouse of liquid gold? 
understand the revolution in methods which has come over the oil fields 
No longer does the “‘wild-catter’’ flourish, the 
man who drilled for oil because he had a lucky *‘hunch,”” or because he 
Today the geologist precedes the driller, 
and while he cannot show a clean score of successful predictions, he 
has vastly reduced the hazard of unprofitable boring. 
and what his success means to the industry are the 
theme of the present story—THE Eprror. 


How many of them 


How he has 


numbers to meet the demands of the oil 
barons of the South and Southwest. A 
short course for oil field geologists, pat- 
terned after the short course idea which 
revolutionized farming methods in the 
Middle West, was established some years 
ago by an Oklahoma college as a means of 
overcoming the shortage of geologists. 
Since then the student roll of every col- 
lege specializing in this work has been 
cerefully scanned by the great oil compa- 
nies for any possible additions to their 
staffs. 

The rewards paid geologists who have 
made a their work in the 
Southwest make them the country’s high- 


success of 














est paid scientists. Fees received by 





‘search for new oil pools. 


Because of the ever-increasing 
inroads being made upon the reserve supply of oil, this 
» of desperation, 
the undeveloped 


search is approaching the 


oil has been sul stituted for coal 


supplies of crude oil. 
| that the country’s oil fields would 
- production by 50,000,000 barrels 


further inroads into the reserve sup- 
crude oil and its products has 
» kept on even terms, 


sare combing the world today for possi- 


Alaska, Canada, Mexico, Colom- 


under the watchful eves 





the proper procedure in the exploitation of new oil 
fields. 

Two years ago, when the rumbles of the approaching 
were to startle all the world were 
Sullivan was into what is now 


Burkburnett district to prospect for 


oil discoveries that 
heard in Texas, 
known as the 

likely oil pools, 

miles in all directions, and mapped out what appeared 
to him every that could be drilled successfully 
us well as probable duster territory. Since that 
hundreds of wells have been drilled in this territory, 


sent 


spot 


und so carefully did Sullivan select the sheep from the 


men generally have scored him as a 


geologist. 


that oil 
100 per cent 


routs 


The work of the geologist is based upon the anticline 
one 
arch of 


recent years. An anticline, 
Webster, is “a fold or 
directions 


theory perfected in 
finds on consulting 
rock strata dipping in 
axis.” Oil 
monly called drilling on 


opposite from an 


“dome” or “structure.” 


gists have found that the rock and sand strata in anti- 
ciines formed by the earth’s convulsions are more pro- 
ductive of oil and gas than any other earth formation, 
and this hus made the work of the prospector much 


easier than in the days of “wildcatting.” 
In beginning the geologist first 
find an unbroken fold or anticline of. rock. 


his work 


a pool of oil. 


is that a 
below the 


probable 
feet 


first and 
hundreds of 


The 
break, 


of oil. most 


cealed 


hundreds or thousands of years ago, 





He studied this field exhaustively for 


time 


wells are drilled on these anticlines, com- 
Geolo- 


seeks to 
He knows 
that in the pocket thus formed by nature he may find 
This is by no means certain, however, for 
any number of things may have contributed to the lack 
con- 
surface, 
may have allowed the gas and oil stored there to escape 
The pool might 





some of these experts have been enor- 
mous, and it is a poor geologist indeed who eannot 
command a salary well up in four or five figures. 
Oklahomans are fond of telling of the two Vandruffs, 
father and son, who stopped off in the Oklahoma fields 
at the invitation of one of the oil companies. The 
president of this concern was anxious to discover a 
new field which would enable his company to maintain 
its rate of production far into the future. The two 
experts, who had originally intended to locate in Cali- 
fornia, were sent into the wilds of a rough and hilly 
section of the State which had been scorned heretofore 
by oil men, 

They spent weeks making a minute examination of 
the rock formations, and as rapidly as their work 
was completed lease men employed by the company 
followed them up, signing up all approved property at 
moderate sums. When the Vandruffs completed their 
investigations, this company had obtained leases on 
6,000 acres of property which had been scorned by 
more conservative oil men, As their fee, the father 
and son received a one-eighth interest in the property. 
Some months later the first well was brought in and 
a prolific producing pool worth many millions of dol- 
lars had been revealed. The two disposed of theif 
interest for $500,000, a princely sum in those days. 

The rewards to be gained by oil field geologists 
have been by no means exhausted, and will continue to 
mount and grow as prospectors continue their one 
sided game of hide-and-seek with Dame Nature. At 
the present rate of consumption America must in- 
crease her production of crude oil at the rate of more 
than 40,000,000 barrels a year if she is to keep pace 
with her own needs, In 1919 more than 400,090,000 
barrels of oil were required to meet domestic needs, 
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Improvements in Screw Measuring Machines 

k. P. E. SHAW, of University College, Notting- 
D ham, England, has further improved his screw- 
measuring machine, which has already been mentioned 
in these columns. The new machine appears to be 
very simple in construction and rapid in operation. 
All the movements are sliding, thus greatly reducing 
the time needed as compared with the tedious manipu- 
lation of the ordinary micrometer devices. One special 
merit claimed for the new machine is that it is equally 
applicable to plug and ring screws. There appears no 
reason to doubt that this claim is correct, in which 
case a distinct advance in meterology will have been 
secured, as the present method of measuring ring 
screws by means of standard plugs is not only tedious 
but requires a costly outlay for apparatus. The accu- 
racy of the new machine is stated to be to 1-5,000th of 
an inch on diameters, and 1-20,000 on pitches, both in 
the case of plug and ring screws, thus satisfying the 
highest requirements of ordinary practice. 


Chemistry Applied to Safety 

HE National Safety Council is responsible for an 

investigation undertaken at the Bureau of Stand- 
ards to determine the action of hydrochloric acid on 
manila rope. When brick work is washed down, the 
commercial grade of hydrochloric acid known as muri- 
atic acid is commonly employed, the men working from 
staging supported by manila rope used in blocks and 
falls. Accidents have occurred because of the rope be- 
coming weakened through contact with the acid or its 
fumes, and the action takes place without any superfi- 
cial trace being noticeable to the eye. Serious accidents 
have resulted, hence it is now suggested that the rope 
be treated with some acid-resisting compound. This 
portion of the investigation is now under way, espe- 
cially with reference to ascertaining the protection 
which would be afforded the rope by the use of com- 
pounds which have proven effective in protecting ma- 
chinery and similar equipment from acid corrosion. 


Purifying Oil by Centrifugal Action 

pe many years there has been in use in most of 

the large engineering works of this country a 
centrifugal separating machine which removes the oil 
from iron and steel turnings or borings, and thus per- 
mits it to be used over again. The idea which under- 
lies this machine has now been carried further and 
applied to the removal of the dust and dirt which un- 
avoidably collect in oil used in the lubricating systems 
of marine and other large engines. The new machine 
is very similar in form and operates on the same prin- 
ciple as the now well-known centrifugal cream sepa- 
rator. The foul oil is fed continuously into the ma- 
chine through a strainer which catches any gross 
particles, precisely as milk is fed into the cream sepa- 
rator, The purified oil escapes continuously, while the 
dust and dirt collect on the inner surface of the 
separating drum. Provision is made by which the at- 
tendant can instantly tell when the machine is choked 
with the deposited impurities, 


Rotatable Coal Hopper for Locomotives 

IREMEN on big locomotives find promise of light- 

ened work in the rotatable coal hopper that has 
been invented for engine tenders. This invention is so 
planned that the coal is kept handy at the firing deck, 
making it an easy matter for the firemen to reach the 
coal without shoveling from the rear of the tender or 
using power apparatus. This special hopper is in the 
form of a great segmental tub, or drum, having a diam- 
eter that is the approximate width of the tender. This 
drum is inclined toward the firing deck; it is so 
mounted on a ball-bearing center plate as to turn 
readily. In its outer wall are openings, one for each 
Segment, through which the coal falls by gravity. As 
soon as the coal is emptied from the segment, the 
brake that controls the drum is released. Naturally 
the greater weight above the center of the drum makes 
it rotate, bringing the next loaded segment into posi- 
tion, 


Hunting the Dinosaur Fossils 
LBERTA was the home of many terrible reptiles 
and mammals now known only by polysyllabic 
names according to W. E. Cutler, who is excavating in 
the Red Deer valley for prehistoric remains, He has 
been digging up the skeleton of a Ceratopsian (Horned 
Dinosaur), and has located the whole of one side and 
the skull. He has also obtained a fine skull of the 
Stereocephalus Tetus (the Armored Dinosaur), with 
Massive plates of bone imbedded in the skin, sorhe of 
the plates being an inch in thickness, Recently too he 
found the fossilized skeleton of a Hadrosaur or duck- 
billed dinosaur. 
Two dinosaur beds are located in Alberta, the Edmon- 
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ton beds of the later period on the Upper Red Deer 
River near Drumheller, the coal town, and the Belly 
River beds commencing at Steveville and extending 
twenty miles downstream on the Red Deer. The 
species—although a few are common to both beds—are 
separated by a layer of 800 feet of marine deposits 
which contain remains of marine creatures, 

In those early days figs grew in Alberta but the land 
area in western Canada was small, a central ocean di- 
viding the solid earth from the Peace River to Central 
America with a coast line near Field and Banff and 
high mountainous country to the west. Mr. Cutler be- 
lieves that the silt in which the prehistoric monsters’ 
remains are found came from this mountainous district. 

He reports that it is becoming increasingly difficult 
to get good specimens and he advises Alberta to get 
some and store them until it has the proper facilities 
to display them, At the same time he thinks it would 
be a mistake to place an embargo on the export of 
specimens by Barnum Brown and other American ex- 
plorers, 

Zine Manganese Alloy 

T is claimed that a satisfactory substitute for cop- 

per, bronze, and brass has been devised by adding 
not more than four per cent of manganese to zine, 
The resulting metal is claimed to be about twice as 
hard as zine and to have far greater resistance to 
impact. It is said to be possible to forge the new 
alloy when warm and also to stamp and roll it. 


Research Scores 

LARGE body of ore diseovered during development 
A work in search of gold-bearing material was 
found to yield about $38 worth of gold and silver per 
ton, which, notwithstanding a low cost for concentra- 
tion, was entirely unattractive. The problem was put 
before a group of research men who have found that 
besides recovering the precious metals the material 
can be made to yield per ton $20 worth of white 
sulfur and another $20 worth of paint pigment, for 
both of which products there is an active demand 
within a reasonable freight distance. The cost of the 
entire operation is such that more than $35 net per 
ten can be realized from a material that a few years 
ago would have been discarded as not worth working. 


Sound Records 

PROCESS for producing sound records has been 

patented in which a fine modeling clay is substi- 
tuted for the usual wax base materials employed for 
recording sounds, When the record is made the clay 
is dried so that the exact character of impression 
made by the recording needle is retained. The disk is 
then fired in a pottery kiln and a metal matrix from 
which records for sale are made in the usual manner, 
is prepared from this pottery disk. It is also claimed 
that plaster of Paris or other cement just about to 
set may be employed. 


Japan as a Buyer of Copper 

NE of the surprises of the year just past has 

been the rdle played by the Japanese in the 
American copper market. On every recession in values, 
buying by such interests has been an important factor 
and comment as to the object behind it has been 
general, The magnitude of this anisual movement 
may be appreciated by the fact that last September 
the copper exports to Japan were nearly 60 times 
what they were in the ten years ended with December 
31, 1918, while for the ten months ended with October, 
1919, Japan is credited with 63,100,000 pounds or over 
140 times as much as for the ten-year period referred to, 
Japanese buying of zine, while not so striking as in 
copper, has also been heavy. 

In other years Japan has exported about half of her 
own copper output. It is therefore surprising that 
she should have made such a complete reversal of pol- 
icy. This may be partly explained by the statement 
that Japan’s production of copper has decreased and 
her consumption increased. But there is something 
more than this, 

Japanese manufacturers and laborers have learned 
how to produce in mass and the country has undoubt- 
edly started on an era of great industrial expansion, 
One view of the situation is that because Japan had 
a thorough training in munition work, this expansion 
is making its first appearance in brass making. Japa- 
nese merchants are said to have discovered that Ger- 
many had prior 40 the war an extensive export trade 
to the Far East and to South America, To capture this 
may be one explanation of the recent buying of copper. 

Whether or not, as not a few think, this heayy buy- 
ing’of metals and other materials portend the existence 
of a Germany ofthe Far East, it is Certain that it 
means that Japan with her cheap labor and great imi- 
tative power, will be or already is a most important 
factor in the world’s international trade, 
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A Marsupial Rhinoceros 

nN the result of an examination of a nearly com- 

plete skeleton of the extinct marsupial Notothertum 
Mitchelli, hitherto known only from fragmentary re- 
mains, found near Smithton (Tasmania) this year, 
Messrs. H. H, Scott and Clive Lord have come to the 
conclusion that the Nototherium was a marsupial rhi- 
noceros. The structure and shape of the horn dre 
matters for conjecture as no remains of it have been 
found but the specially constructed cervical vertebrae, 
the structure of the nasal regions and the curious nasai 
cartilage—all point to the conclusion that the 
animal possessed a rhinoceros-like horn. If so it is a 
curious case of parallel evolution for the true rhi- 
noceros belongs to a different and “higher” group than 
the marsupials, none of which at the present day pos- 
sesses anything remotely resembling horns, nasal or 
otherwise. 


Tuna Fish Oil 
CCORDING to a circular issued by the Paint Man- 
ufacturers Association excellent results have been 
obtained with tuna fish oil indicating that this prod- 
uct can be utilized, in whatever quantity produced, by 
the paint industry. Comparative drying tests have 
shown that tuna fish oil dries more rapidly than most 
grades of raw linseed oil. The gravity, iodine number 
and saponification value of the oil are similar to the 
constants of linseed oil, while the high iodine value, 
184, is of unusual interest since it is actually higher 
than that of most linseed oils, 
Yellow tail fish oil is another product supplied by 
the Bureau of Fisheries for these tests. It gives re- 
sults almost as satisfactory as linseed oil, 


Improvement in Cement Manufacture 

UNITED STATES patent has been granted cover- 

ing what is claimed to be an improvement in the 
wet process for manufacturing Portland cement it 
frequently happens that the slurry sets to such an 
extent as to prevent its efficient handling in the usual 
apparatus. The object of the invention is to provide 
a setting preventive which will facilitate the use of 
the wet process and subsequently be destroyed in the 
kiln, One quarter of one per cent of sugar has been 
found satisfactory, since it prevents setting in the 
slurry and is of course eliminated during the clinker 
eperation, Molasses, oxyacids, oxy-aldehydes, and 
oxy-ketones are examples of other suitable ma- 
terials. 


American Potash 


iy may be well to again remind those who have looked 
forward to the purchase of cheap German materials 
thut times have changed throughout the world. Ger- 
man potash is now being quoted to the German furmer 
at from $2.70 to $3 per unit for the same material 
which formerly was sold to the American farmer, 
transportation paid, at 60 cents per unit whoiesaie. 
Now, on this basis the American bill for German 
potash used in agriculture, calculated on the imports 
of ten years ago, would be 75 millions in place of 15 
inillions as formerly. 

In view of these facts, we should be very slow in 
discarding the beginnings that have been made to- 
ward supplying potash to American farmers from 
American sources, As it is now, the American industry 
has been discouraged and under the conditions pre- 
vailing abroad we can expect little from the old 
sources for some time to come. The situation as it 
now is was outlined by J. W. Turrentine during the 
recent meeting of the American Chemical Society. 


Raising a Train Shed 

HE Delaware, Lackawanna & Western Railroad has 

nearly completed a project of raising to its orig!- 
nal level its Hoboken, N. J., station train shed, the 
supporting columns of which had sunk irregularly from 
5 to as much as 14 or 17 inches in places. This shed is 
the first ever built of the Bush type with slots for the 
locomotive smoke stacks, It is 360 feet wide and 630 
feet long, covers 14 tracks and an area of about 5 acres 
and weighs 18,000,000 pounds. It is supported on 207 
cast steel columns each set on a concrete foundation 
resting on 80-foot wooden piles which had settled, The 
shed was raised in 4 sections by means of jacks at 
each column in the station to bring the roof to its 
proper level. The concrete platforms have also been 
built up and the tracks raised to their original level. 
The old scheme of wire-glass roofing with large sec- 
tions of glass which used to break from the vibration 
has been replaced by a concrete and vault light roofing 
The whole project has been carried out without de 
lady to a traffic of 225 trains daily or without inconven- 
ience to the 1,500,000 passengers who use the stafion 
monthly. 
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Making silicate grinding wheels 


The Modern Art 


Ww" .N man first learned the art of working bronze 
md later iron he no doubt cast around for some 
suitabl 


le stone on which to give the finished tool or 
weapon a keener edge Later on ufter the invention 
if the wheel and axle the fashioning of a gritty stone 
fo a cireular shape and its mounting on a circular axle 


eame as a matter of course, but while other mechanical 
processes have undergone continual change and better 
ment the art of grinding has remained, until a few 
short years ago, much the same throughout the ages. 

loday precision grinding is perhaps the most im- 
portant machine shop process, for without it the auto- 
mobile, the airplane engine and countless other stand- 


irdized mechanisms would be impossible Together 
with the accuracy pessible with the modern grinding 
imachine goes the usefulness in general of the abrasive 
wheel for rougher operations and in the combination 
of these two functions is found an instrument, without 
which modern industry would almost cease to function 

This is all the more remarkable since it can be safely 
said that modern grinding practice is hardly more 
than twenty-five years old. The modern abrasive 
wheel has kept pace with the development of grinding 
machinery aad the increasing number of fields in 


which grinding finds a high degree of usefulness. The 
evelopment of artificial abrasives and the care now 


ed in tneorporating them into the finished wheel 
have given the user a wide range of wheels with which 
he in grind anything from rubber to the hardest 
tee] 


Aside from the natural grit stones found in every 
part of the world, emery has perhaps been in use for 
komme ry occurs as a granular or mas- 


sive dark colored rock having much the same appear- 


The Toolmaker’s Tools 


of Grinding, and How the Wheels That 
By W. FP, Sutherland 


various trade names, forms the basic material of one 
large branch of abrasive wheel manufacture. The 
corundum used is either mined or produced artificially 
in the electric furnace, the latter becoming more and 
more the source of supply. 

The largest deposits of natural corundum as dis- 
tinct from emery are found in the province of Ontario. 
rhree distinct outcrops have been observed, one of 
them being about 103 miles long by about 6 miles wide 
ut its widest point. The corundum is found scattered 
through the rock in the form of six-sided prisms, some- 
times of considerable size. 

While alumina is generally conceded to be the third 
most important constituent of the earth's crust, being 
only outclassed by silica and oxygen, its occurrence 
in crystalline form is net so widespread as one might 
suppose. Corundum however is by no means a rare 
mineral, recent exploratio#s and examinations having 
revealed important areas of corundum-bearing rocks 
throughout the world. = 

It is generally conceded that man cannot equal Na- 
ture’s handiwork in many particulars, such as paint- 
ing the lily, but while this is true it is given to him 
to rival her in other respects. Such is the case when 
it comes to abrasives, and not only is it possible to 
produce artificially a corundum having more desirable 
properties than the natural but it is also possible to 
produce another abrasive of an entirely different na- 
ture not found anywhere in a natural state. This lat- 
ter product is carborundum, a compound of carbon 
and silicon. sjoth the artificial corundum and carbo- 
rundum are produced by the same means in the electric 
furnace. 

In the making of artificial corundum, bauxite ore is 
used, the same substance from which aluminum is won, 
but of slightly lower alumina content. In appearance 
not unlike ordinary clay, it differs from it in the 


Finishing room where wheels are trued up 


It Uses are Made 


much higher content of alumina present, that used for 
abrasive manufacture having a representative analysis 
of about as follows: alumina, 55 per cent; silica, § 
per cent; ferric oxide, 4 per cent; and titanium oxide, 
1% per cent. The bauxite used in the manufacture of 
abrasives at Niagara Falls is obtained in Georgia, Ala- 
bama, Arkansas and Tennessee. Large deposits are 
also found in France and British Guiana. 

The major portion of the bauxite used in American 
industries comes from Little Rock, Arkansas, where 
open pit mining is carried on and steam shovels load 
the material into cars for transportation or calcining, 
As bauxite contains combined water, this has to be 
driven off before it can be used for aluminum or 
abrasive manufacture. The aluminum companies ¢al- 
cine the ore before shipment while it is the practice of 
the other companies to calcine at the furnace plant. 

All the companies manufacturing aluminous abrasives 
have their furnace plants iocated within a few miles of 
Niagara Falls on either the Canadian or American 
side. Cheap power in large quantities is a necessity 
for electrothermic work and the advantage of the 
Niagara District in this respect is clearly shown by 
the number and variety of the industries located there. 

While the use of the electric furnace in the produe- 
tion of corundum is necessitated primarily to crystal- 
lize the alumina, it also performs certain other func- 
tions and enables chemical reactions to be carried on 
which free the raw material from the silica and other 
impurities present. 

It will be noticed from the analysis given above that 
considerable silica with some iron and titanium oxides 
ure present in the crude bauxite. Since the product 
desired is crystalline alumina, these must be removed 
and for this purpose coke and iron borings are added 
to the calcined bauxite before it is furnaced. In the 
reactions which take place, the silica, together with 

any iron and titanium oxides which are 








ce as iron ore It is usually associated with the 
oxides of ire snd in addition to these sometimes con- 
fains quartz, m 1 tourmaline, ete Indeed emery 
may be regarded as a rock rather than a 
definite mineral species 
The chief sources of emery are found 
in the old world, the island of Naxos hav 
ing mportant deposits which have been 
worked from a remote period Turkey 
( talr large deposits and the island of 
Madagascar also has some emery Iimery 
is ulso four several localities in the 


Emery is only a very impure form of 


mdum. a mineral composed of alu 
n » (ALO,.) and which forms in some 
of : finer varieties valuable gem stones 
The finely colored transparent varieties 
inelude such varieties as the ruby and 
supphire, while the impurer and granu- 
lar forms are known as emery. The term 
corundum is now more or less restricted 
fo the remaining irieties which while 
they have a enyvstalline structure are not 


of value for ornamental purposes through 
their poor appearance 


Tt is these latter varieties which make 








present, is reduced and forms an alloy 
with the iron which has been added. The 
result is ferro-silicon of about 11 to 20 
per cent grade and this is a valuable 
by-product, especially so during the period 
of the war. 

Pit-type furnaces are used as will be 
seen from the accompanying illustrations. 
The furnace consists of a refractory bot- 
tom and the four side walls of brick, 
mounted on a steel truck. These sides 
never come into contact with the molten 
alumina, as it is so refractory that it 
forms its own furnace lining. The carbon 
electrodes hung on supporting gear are 
moved up and down automatically by 
electric control in such a manner as 
keep the current which flows through 
them and the bath at a proper value. 

The charge is fed in gradually and at 
the end of about 30 hours’ operation the 
furnace is full of an intensely hot fluid 
mass. The alumina floats on top while 








a valuable abrasive and corundum, under 


The kilns in which vitrified wheels are fired 


(Continued on page 312) 
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Gas Control by Machine 
AN extremely sensitive _ 
i apparatus for the auto 
matic control of the nitrate 
plant at Muscle’ Shoals, 
Alabama, has been developed 
by the Bureau of Standards. 
The principle of operation is 
radically different from the 
workings of former mechan- 
isms designed for similar 
uses, inasmuch as a single 
unit has never before been 
applied to so wide a va- 
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| wheels caused by heat fron 
brake action has been near 
Jy completed, says the Bu 
reau report A very irge 
percentage of car-wheel Tail 

ures ure attributed 
stresses caused by heating 

of the tread by brake 
tion, the central part or hub 
{ of the wheel remaining rel 
utively cool, It is the pur 
pose of the investigation to 
determine and record for 
adoption the most suitable 








riety of gas mixtures. 

The device has the capac- 
ity of recording twelve dif- 
ferent analyses successively 
at intervals of one minute, repeating the cycle auto- 
matically. It can determine the analysis of carbon 
monoxide, hydrogen, nitrogen, carbon dioxide, am- 
monia and various other gas mixtures. Seven different 
combinations can be unlocked by this apparatus, in- 
cluding interpretation of flue gases, mine oil, blast- 
furnace gases, and many industrial gases. 

The operation of the instrument depends upon the 
conductivity of heat through the gases. The wires 
stretched in the axis of tubes placed in the thermostat 
are heated electrically. The temperature contained by 
such a wire depends upon the heat conductivity of the 
gas, which varies with the composition of the gas. 
By comparing the electrical resistance of two such 
wires, exposed to different gases, the composition of 
several classes of gas mixtures can be revealed. This 
comparison is made automatically by means of the re- 
cording wheatstone bridge shown at the right of the 
photograph. 

The unwieldy frame shown in the accompanying il- 
lustration is not essentially a part of the automatic 
gas analysis apparatus itself, the framework being 
originally planned to support some auxiliary equip- 
ment which is not an integral part of the particular 
machine being discussed. The outfit can be conveyed 
from one part of the laboratory to another by a single 
individual. Similar mechanisms are to be installed in 
the helium plants at Petrolia, Texas, and at the hy- 
drogen plant, Langley Field, Virginia. 


How Uncle Sam Liquefies Hydrogen 
and Then Bottles It 

F the seemingly extravagant claim of an Italian 

scientist, that one gallon of liquid hydrogen is suffi- 
cient to propel an automobile for 250 miles is borne 
out in practice, hydrogen liquefiers may become of com- 
mon usage in the not remote future. As it is, how- 
ever, the Low Temperature Section of the National 
Bureau of Standards has designed and installed the 
first hydrogen liquefier in service in the United States. 

The apparatus, shown at the right in the foreground 
of the accompanying illustration, admits hydrogen at 
a pressure up to 2,500 pounds to the square inch. 
First, it is cooled by liquid air at atmospheric pres- 
sure, say, a temperature of approximately 190 degrees 
Centigrade; then by liquid air at reduced pressure, 
which produces a lower temperature, and ultimately by 
its own expansion through a valve. According to this 
fashion, the boiling point (252.6 degrees Centigrade) 
is obtained, a portion of the hydrogen is transformed 
into a liquid state, and is collected in the Dewar ves- 
sel located at the bottom of the liquefier. 

The cold hydrogen, not converted into a_ liquid, 
serves the purpose of cooling the incoming. compressed 
gas, and then returning to the gas holder. Liquid air 
used for this purpose is produced by the expansion of 
compressed air within the same apparatus. Solid hy- 
manufactured by cooling liquid hydrogen, 
being evaporated under re- 


drogen is 


The wires shown at the left, together with the recording device at the right, analyze and record twelve 
different gases at intervals of one minute without attention 


Improvements in Cast Iron Wheels 

cass the railroad-material industry, the Bureau of 

Standards has worked out a number of important 
problems. It has completed an investigation of the 
graphitization of white cast iron upon annealing. This 
problem arose in connection with other investigations 
of the properties and characteristics of chilled-iron car 
wheels and in particular the best range of annealing 
temperatures. This was brought to the attention of the 
sureau by one of the car-wheel manufacturers. The 

















Hydrogen liquefying device at right and collection 
of Dewar containers at the left 


composition is so chosen and the wheel is so cast that 
the tread and inside of the flange show white iron and 
the remainder graphitized or gray iron. In order to 
relieve the stresses set up during the cooling of the 
wheel under drastic conditions, the wheels are piled in 
pits while red hot and allowed to cool very slowly. 
Investigation developed that the highest temperature 
at which no graphitization of the tread and flanges 
takes place is about 700 degrees Centigrade, which is 
also the maximum annealing temperature for car 
wheels, 

The chilled-iron car 


investigation of stresses in 


material and design of 
Wheels to resist stresses of 
this kind. In this investiga 
tion the tread of the wheel 
is heated by passing an electric current threugh a 
circular resistor insulated from the tread. The wheel 
remains stationary, thus readily permitting the taking 
of the temperature and strain-gage readings. Consid 
erable differences have been found in the 
wheels differing in design and weight, 


behavior of 


Technical Sponges 

a can be briefly defined as the skeleton of 

certain aquatic animals—naturally there are a 
number of varieties. This skeleton while being fairly 
strong when first used, gradually softens and breaks 
down through use and bacterial action. A patent for a 
tanning has recently been issued to W. H. 
Allen of Detroit whereby the strength of the sponge is 
greatly increased and also increased resistance to bac- 
terial action. The sponge is chemically in the same 
class of material as hides. It is to be inferred there 
is a good fortune for the tanned sponge. 


Domestic Hot Water by Electricity 

Pyrenees of domestic hot water supply by electricity 

introduced by a British electric company, depends 
ou the use of a tank with an electrical heating device 
which is kept always in circuit. As the consumption 
of current by each size of tank is known and constant, 
there is no need for a separate meter, and on the 
assumption that the electricity supply undertakings will 
grant a special low rate for the heating current the 
amount payable can be found by subtracting this known 
consumption from the total shown by 
residue being charged at the ordinary lighting rate 
The smallest sized tank made takes 150 watts. (328 
units per quarter of 13 weeks), and is designed to give 
a daily supply of 10 gallons of water at 150 degrees 
Fahrenheit, which is reckoned to be sufficient for the 
domestic needs, apart from baths, of a household of 
five. For baths it is suggested that the bath room 
tanks should be fitted with a supplementary hester, 
to be switched on when extra baths are required, the 
current it consumes being paid for at the lighting rate. 
The company disputes the statement that 
cannot be used economically to heat 
pared with coal, coke, or gas; it 
true only in the case of small vessels or a pipe system 
having large esurface area in proportion to cubic ca- 
pacity, and not in the least true in the case of a large 
cylinder so designed us to have minimum surface area 
and a continuous operating temperature well below the 
boiling point. 


process 


the meter, the 


electricity 
wiuter as com 


asserts that it is 


What Is the Lamp’s Candle-power? 
HE double precision photometer shown in the ac 
companying illustration is used by the U. 8 
Bureau of Standards in keeping check with t 
national candle as maintained by 
standards. The apparatus is the 
lamps used by the 


'e inter 
incandescent lam, 

final judge for 
Government 


various depart 


ments as well as private in 





duced pressure. 

Situated on a stand at 
the left in the photograph is 
a group of Dewar 
for holding liquefied 
The glass 


vessels 
£uses,. 
containers have 
two or more walls with the 
Space between highly evac- 
uated as a way of mini- 
mizing air conduction, and 
are usually silvered to di- 
minish the transfer of heat 
by radiation. The appara- 
tus, in toto, lends speculative 
interest to the announced 
discovery of the chemist in 
Italy, who claims to have 








terests that may apply such 
standards of quality. 

Two observers operate 
the instrument, the lamp 
stationed upright mn the 
middle of the apparatus i 


ing the basis 


lor ippii¢ 
measurement, Simultaneous 
observations are taken by 
the two observers with he 
test lumps Electrical in 
struments and adjusting re 
sistances are shown on the 
bench at the right of the 
photograph. tecords ure 
stamped electrically on the 


recording drums, one of 








found a method of cheaply 
producing liquid hydrogen. 


The Bureau of Standards determines the candlepower of. electric lamps by means of this double 


precision photometer 


which is shown at the cen- 
ter of the illustration 
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The Development of an Industrial Policy of Mutual Interest Between Employer and Employee 
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By George M. Verity, President, American Rolling Mill Company 








ITH all the strikes and other disturbances involving those who 

own and those who use the means of production, it is evident 

that we are living in an age of industrial readjustment. At the 
same time, in spite of the conflict between apparently irreconcilable ex- 
tremes, it ts beginning lo look as though we were really making progress 
toward a definite solution. It is of the greatest importance in such a 
time as this to have it forcefully brought home to us that adjustment of 
the contradictory demands of capital and labor is possible, that it does not 
necessarily involve either sacrifice of the general outlines of the present 
capitalistic system or on the other hand a continuation of the unreasoned 
subservience of labor's interests to capital's whims—in short, that at 
the present time and in many places a middle ground has been found 
and a process worked out whereby capital and labor can really work 
side by side in harmony and good understanding. The SCIENTIFIC 
AMERICAN, in order to contribute to the circulation of this idea, has 
asked high executives, in plants where cordial relations between the 
owners and the workers prevail, to write their own stories of how these 
relations have been brought about. Mr. Verity's story is the first of 
a series which will include articles by numerous other gentlemen of 
similar standing to his, the general tenor of which will be to show that 
the two branches of the industrial community really can live in the same 
house. We think that this series will be found to contain documents of 
real human interest, and of very maierial value in the promulgation of 
right ideas on the industrial situation —THE Epitor. 
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Géorge M. Verity, one of the men who have shown that the interests of wis 


capital and labor are not necessarily antagonistic; that these 
two elements can “live in the same house” 


fairest 
best compensation that the 
makes possible. 


make 


“Philanthropy.” 
always 


As the new men came into the light, 
they began to see why the older men 
were friends of their Company and a 
further lapse of time brought them to a 
fuller realization of the undisputable 
fact that the Management and men have 
much in common and that by working to- 
gether earnestly, diligently and efficiently 
more could be accomplishec for all con- 
cerned than could possibly be secured un- 
der any plan of suspicion, discord, and 
contention. 

We endeavored to show our apprecia- 
tion of the good will and the confidence 
given us by our working organization by 
expanding and developing our mutual in- 
terest whenever and wherever 
possible, through providing everything we 
could in the way of incentive, of opportu- 
nity for progress, and in the doing of any- 
thing and everything that we could that 
might make life and a piace in our organ- 
ization worth while. “Armeo” fosters no 
welfare work in thought or in deed, for 
we do not believe in it. 

We say to the members of our organiza- 
tion—"“Give us your best, your most loyal 
efficient continuous 
uninterrupted take that 
of an interest in your individual 
task as you would if the were 
all your own, and in return we will give 
and treatment and the 
result of our common effort 
will do anything and everything 
and a place in our organization 


policies 


give 
operation, 


and service, 
and 


sort 


us 


business 
most 


generous 


We 
life 


is what we call “Mutual Interest Work”—a real 
contribution with no place or need for any- 


smacks of so-called “Welfare Work” or 


been our conviction that industrial 
stability is the product of that sort of 
human happiness and human efficiency 
that is born of a spirit of confidence and 
of mutual interest, which is in turn the 
result of much practical, whole-hearted 
cobperation brought about by an enlarged 
understanding of the basic principles un- 
derlying all of the problems of a particular 
business, and of what a real pull-together 
ean for all concerned. 

Wherever human beings are brought to 
gether in a common undertaking, there 
is in the beginning so much of misunder- 
standing, such a lack of understanding 
that must be overcome before even & 
start toward the goal of stability or sue- 
cess can be made. 

We believe in that sort of an under- 
standing between associated groups of 
men that will incite the interest, the im- 
agination, and the ambition of the indi- 
vidual, as that js the only way in whieh 
a real group spirit, plant spirit, or com 
pany spirit can be created and developed. 

Without the influence of a real com 
pany spirit, born of mutual interest and 
understanding, no great accomplishment 
can be made or perpetuated. . 

Under our mutual interest policies, 
there has developed in our organization @ 
strong, constructive, indestructible plant 
spirit which we term “Armco Spirit” and 
which has gradually defined itself as 
follows: 

“This spirit is a comprehensive, vital 
force which finds expression in the prac 
tical application of policies builded on @ 
platform of Christian principles, in which 
selfish purpose has no place. 

“This spirit combines in proper pro 
portion, a spirit of fairness, a square deal 
always, both in theory and practice; @ 
big, broad view of every problem, cutting 

out all narrowness and littleness; @ 
spirit of unselfishness, of loyalty, of 
(Continued on page 313) 
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Taking the Pricks Out 
of the Prickly Pear 


NEW use has been 
A found for the juicy 
pear—the prickly variety— 
and you can well envy the 
eattle of Texas and other 
States of the Great South- 
west that enjoy such a 
choice ration, Although this 
variety of fruit differs from 
the common pear, its growth 
being restricted to the 
desert, it belongs to the big 








Where a vehicle or a per- 


former is shown dashing 
along at a high rate of 
speed, with the 


flashing behind him, the ef 


scenery 


fect can be secured in two 
ways. First, the effect may 
be the real thing, in which 
case the vehicle or perform- 
er is filmed from an automo- 
bile or motor truck moving 
direction. 


Secondly, and most likely, 


in a parallel 


it may be faked in the stu 


dio yard by means of a 








fruit family which name : : : . ; —_ merry-go-round arrangement 
it bears. Machine used for chopping prickly pears so as to shatter the spines and fit them for stock feed This consists of a circular 
The prickly pear, as its platform With suitable 


description implies, is covered with spiny thorns which 
should be removed before cattle partake of the fruit. 
An ingenious method of removing the spiny growth, as 
shown in an accompanying photograph, is to singe the 
plants with a gasoline torch, The artificial treatment 
thus burns the tiny thorns and the cows can graze 
with impunity. Otherwise there is danger of the 
animal suffering from lodgment of a spine in the 
throat. 

Another method of utilizing this desert plant, which 
proves a valuable emergency ration during the period 
of parching aridity, is to put the unsinged prickly pears 
through a chopper. This merciless treatment which 
the material receives from passing by rapidly revolv- 
ing knives is such as to shatter the spines and fits the 
roughage for stock feed. 


of a house, or even the automobile dashing up a wall. 
The work is quite harmless and simple, to be sure; 
but so effectively painted is the canvas laid on the 
floor that it is often a perfect illusion when shown 
on the screen, 

There used to be a certain brand of comedy films 
which made a great name for. itself because of its 
wonderful action. The audience was held by some bit 
of clever action every moment of the entire film. The 
acting was largely in the nature of the so-called “slap- 
stick” comedy, but it was perhaps the highest class of 
such comedy turned out until that time. 

Now the performers of that brand of film did the 
most startling things. They smashed into walls and 
went through houses on motorcycles and in automobiles ; 


scenery on its inner edge, suitably mounted so that 
it can be revolved. Now then, with the pergormer or 
vehicle placed on the platform and with said«platform 
in action, the vehicle or performer merel¥ has to 
simulate rapid travel while the stationary camera films 
the subject which does not move very far from a fixed 
point in the range of the lens, Meanwhile the scenery 
flashes by at the rear in a convincing enough manner. 
Where an automobile is shown riding along a Toad 
for mile after mile, the screen audience obvigusly 
traveling along with the vehicle, the effect has heen 
produced by mounting the camera either on the ‘car 
itself, such as on the hood, or on a platform extending 
in front of the hood,-or on a separate car or motor 
truck in front. In the latter case the motor truck or 
car generally tows the au- 





The prickly pear, however, f 
is more ideally adapted to 
grazing—less expense and 
gives better results when fed 
in the fresh, green state. 
Scientists of the U. S. De- 
partment of Agriculture, 
recognizing the value of the 
prickly pear as a stock feed, 
has begun experiments in 
Texas and California looking 
to its perpetuation under 
cultural conditions. It will 
thrive where the rainfall is 
irregular when staple crops 
succumb to the drought, 








tomobile where fairly close- 
up action is to be shown, the 
hauling cable being hidden 
from the camera in some 
suitable manner By haul 
ing the autemobile a definite 
distance is maintained he 
tween the camera and the 
subject, and there is no dan 
ger of a collision 

Papier 


mache bottles, 


plates, clubs and so on, 
hinged lamp posts, rubber 
prison bars—all these things 


are but a few of the many 





contributions of the prop 





and its yields are large and 
cumulative. There are two 
classifications of the species 
—the spineless and spiny varieties, each of which has 
its respective merits —By 8S. Rk. Winters. 


Some Tricks of the Motion-Picture Screen 
in the Making 
T seems to be quite the accepted thing among film 
“fans” to expect a favorite actor to climb the fronts 
of houses and do all manner of other daring feats. 
Yet if they stopped to analyze some of the “stunts” 
performed by their screen heroes, they would soon 
realize that these men could not possibly do the things 
they apparently do. And here is where we unearth 
the close alliance between property man and actor 
especially in comedy productions, 
Your hero who climbs up the front of the house 
can do so in several ways 
without being a champion 


Applying the gasoline torch in singeing the spines from the prickly pears, so as to make them 


available for the cattle of the Southwest 


they ran mile after mile at hair-raising speed; they 
went through the floor of one apartment and into the 
rooms below, along with a deluge of lumber and plaster 
and what not. 

In this case the property man’s work was apparent 
at every turn. In the case of those dashes through 
walls, the studio carpenters merely constructed a suita- 
ble scenery on the “lot,” which was so arranged as to 
break away at any fair provocation. Thus the wooden 
“bricks” were built into a wall, and the various ma- 
terials were lightly held together, The same applies to 
those scenes where performers crashed through a floor, 
The construction in all such scenes was of the “breaka- 
way” or “break-apart” variety, cleverly got up so as to 
make it seem quite the real thing. 


erty man to the film come 
dies. The dishes which the 
comedians smash on each 
other’s faces with such apparent abandon are certainly 
of the breakable variety, arranged to 
slightest coaxing. Yet a custard pie is always a custard 
pie: it must be real to produce a reel laugh! 


Working the Tar Sands 

pwr hundred and twenty acres of tar sand 

rights in the Province of Alberta have been leased 
to General William Lindsay. The general claims that, 
as a result of investigation and research which has 
been conducted by him and his associates, a successful 
process has been evolved for the extraction from the 
tar sands, on a commercial basis, of the oll, bitumen, 
and other hydro-carbons they contain. The 
been granted to permit a thorough test of the process 


The Return of Amund- 


sinash at the 


lease has 








climber. In the first place, ge 
and where realism is essen- 
tial, a “front” representing 
a house can be erected on 
the studio grounds, provided 
with ornaments which in re- 
ality, are nothing more than 
staggered rungs of a lad- 
der. These ornaments make 
it quite a simple matter for 
the hero to climb or descend 
the house front. 

Then there -is another 
method, with @y¥en greater 
possibilities. That is the 
“front” that is laid on the 
studio floor while the cam- 
eras “shoot” the scene from 
above. The hero climbs up 
the front .of the house by 
crawling on his hands and 
knees along the studio floor. 
And the same equipment 
makes it possible for the 








sen Expedition 
N connection with the re 
cent arrival of Captain 
Roald Amundsen in Nome, 
Alaska, after two years’ ab 
sence in the Arctic, the 


accompanying photographs 


will be of interest One 
shows the “Maud.” the 900 
ton ship which carried the 
expedition through the 
polar seas and safely out 
again, This vessel is spe 
cially designed for drifting 
in the ice packs, having a 
curious egg-shaped se on 
which makes for its being 


squeezed up out of the water 
rather than crushed, when 
the ice closes in about it 
The other view is of the 
dogs that served the es 


plorer in such: good stead in 


— his many 





expedition from 





“human fly” effect, the dog 
or horse running up the side 


oe ee 


The ship that carried Amundsen through the Arctic waters, and the dogs that 


carried him over the ice 


the ship out over the 
ice. pack. 
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Henry M. Leland’s own Story of 


A ter the tice is signed and the Lincoln 
Vletor Co. wa ompleting its contracts with the 
ve luction of Liberty Aircraft 
\lotors, we called a conterence of our engineering 
force. The prim ipal mem 
bers of this force are the 
same men who have been 
among the leaders in the 


Leland 


built cars during the past 


development ot 


twenty years, 

We have always been 
strong advocates of the 
Nothing 
of vital importance, par 
ticularly to car owners, Is 
left to the judgment of 
one man, no matter how 


conference idea. 





; ompetent he may be. 
Henry M Leland “Boys” | said | still 
President call them boys because 
most of them were not much more than that when 
th us some 20 years or more ago. 
en telling us of your ideas and 
ire ready for you to go ahead with them. 
ideas as to quality, ruggedness and 
t You have an opportunity now suc h as you 
! ore, to make a thoroughly road 
ble car. a car that will not only go anywhere but 
ill go there with ease to the driver and with 
ort to the passengers: a car with which it will 
ot be so necessary to pick out only the good roads, 
enable people to travel unfrequented 
vo places they have not been able 
comfortably to go heretofore 


‘Do the job as vou have always been accus- 


tomed to doing, only do it better. After the ex- 
perimental cars are finished, we want to figure on at 
least a year to prove them out, so as to leave no short- 
coming for the car owner to discover.” 

In about six months they had designed several 
different types and had actually constructed two 
different types. ‘They were both truly wonderful 
cars, but we adopted the better of the two. Four 
engines were built; three of them were installed 
in chasses and the fourth was assigned for testing 
on the dynamometer. That was about a year ago. 

Then followed the refining process and ferret- 
ing out deficiencies. ‘The cars have been subjected 
to the most severe and the most practical punishment 
we could prescribe and have successfully withstood 
endurance tests equal to about five years’ service in 
the hands of the average user. 

1 believe motorists will agree that the ideal car 
should possess primarily, six important virtues 
good appearance, trustworthiness, long-life, power, 
economy and comfort. The order of their im- 
portance is largely a matter of individual opinion. 


Appearance and Stability 


In appearance, the cars are substantial, well-pro- 
portioned and graceful. There is nothing extreme 
or overdone in any of the eight body types—just 
thoroughly dignified ; they are cars such as the best 
citizens, persons of good judgment and refined taste 
will be proud to own. Their beauty is a type dic- 
tated, not by passing fancy, but by a desire for per- 
manent attractiveness. The cars are replete with 
those many little conveniences which contribute so 
much to real pleasure and enjoyment. 

Those who are familiar with the accomplishments 
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of our engineers and designers—men who have 
supervised the building of more than 100,000 
quality motor cars—know the unusual reputation of 
those cars for trustworthiness, stability and long life. 

These engineers and designers are still working 
upon the same principles but with the added advan- 
tages of greater resources than ever before, greater 
precision in manufacture and more suitable metal 
alloys than heretofore employed. 

This in itself would make it reasonable to ex- 
pect that the new car will possess elements of marked 
stability—elements which in themselves mean true 
economy over a period of years. And there is the 
added assurance that comes from the long proving- 
out period through which the car has been evolved. 


The Engine 


Our new engine, which embodies a number of 
unique and distinctive features, but which cannot 
well be treated in detail here, I regard as the most 
efficient piece of motor car mechanism I have ever 
seen. 

Its piston displacement is 357.8 cubic inches. Its 
power seems almost limitless; I can hardly conceive 
of any call to which this engine will not respond. 

The wheelbase is 130” except of the Limousine 
and Town Cars of which it is 136”. The tires are 
33” x §” cords. 


Comfort and Performance 


In this day of fine cars, it is not easy to imagine 
a more enchanting way of abridging distance, but 
let me cite my own experience :— ? 

Our engineers and experimental drivers had been 
telling us what an unusual car they had; but 
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the new Leland-built Lincoln Car 


frankly, I was a little inclined to discount their en- 
thusiasm. 

However, I had occasion to go to Defiance, Ohio, 
some 125 miles from Detroit—according to the Blue 
Book. I thought here would be a good opportunity 
to see for myself just what the car was. There were 
five of us. The top was up. 

We were on a fine stretch with no other vehicles 
or cross-roads in sight, bowling along serenely at 
about 40 miles per hour—so J judged. 

I am constitutionally opposed to speeding, but my 
interest and curiosity, I suppose it was, got the better 
of me. 

“Step on it and let’s see what she can do,” I said 
to Harry, the driver. 

“She’s doing her best now,” he answered. 

Doing her best at 40! I was keenly disap- 
pointed. My hopes were fast fading when Fred 
who sat beside the driver called back :— 

“Why she’s hitting 76 Mr. Leland” and laugh- 
ingly, ““You know this isn’t an airplane with a Lin- 
coln Liberty motor.” 

Perhaps I should have known better had I ob- 
served how swiftly the scenery was passing. 

My hopes rose. There that car was running just 
as sweetly and with as little fuss and vibration and 
with as little apparent effort at 76 as it did at 3o— 
and there was none you could notice at 30. 

Periodic vibration, which is something that engi- 
neers have tried for years to overcome, was at last 
absolutely unapparent to me, at any speed. ‘There 
seemed to be an unusual harmonizing of the various 
functions. And the car was so steady; it seemed 
to hold the road as if it were in a groove. 

I might add in passing that this elimination of 
the vibration period was not an accidental accom- 


plishment. On the contrary, it was achieved only 
after much research, experimentation and money out- 
lay. 

Elimination of engine vibration, practically to 
the zero point, is without question a great stride 
toward prolonging the life not only of the engine 
itself but of the entire car. 

As I said before, | am opposed to speeding; but 
when a car is made to possess the many other essen- 
tials to a real performer—power, acceleration, facile 
control, etc., speed is a natural consequence. You 
might call it a by-product, the use of which is en- 
tirely at the option of the driver. 

A little further on the trip, we came to another 
stretch ; it was pretty rough; several miles of what 
you might call de-macadamized road. It was a 
stretch that ordinarily you would not want to take 
faster than at about 15 miles per hour; but at 41 
we were not uncomfortable. The sensation was 
more like sailing in a yacht as compared to a canoe 
on a choppy surface. 

There was a most agreeable absence of sidesway 
and violent bouncing—no tendency to throw the 
passengers up and about. 

From a standstill, the car seemed to get away 
with the grace and ease, but with the swiftness of a 
thrush, rather than with the flutter of a partridge. 

I believe I have ridden in or on almost every kind 
of conveyance, from the ox-cart to the airplane, but 
even with all my fond hopes and anticipations, never 
did I expect to ride in anything which comes so 
near to what I imagine would be the sensation of 
flying through space without mechanical means. 

The prices are based upon the highest class of 
materials and workmanship, and upon scientific and 
economical manufacturing methods, made possible 





by tremendous preparation in labor-saving ma 
chinery, tools and devices—plus knowing how to us: 
them. 

While these involve a vast initial expenditure 
of time and capital, they 
lend themselves to mini- 
mum production cost in 
large volume. ‘There will 
be a legitimate margin of 
profit—no more. ‘There 
will be nothing added just 
because we anticipate that 
motordom will recognize 
a superior car, nor because 
we anticipate that the car 
will afford a degree of 
satisfaction and comfort 
heretofore unknown. 

We are obliged to send a 2 
this story to the pub- Wilfred C. Leland 
lishers some weeks in ad- Vice-Pres. and Gen. Mgr. 
vance of its appearance. It is expected that cars 
will be in the hands of Distributors by the date of 
this publication. Should something unavoidable o 
cur, there may be a little delay in deliveries, but we 
can foresee nothing now. 

I have tried not to be over-enthusiastic but the 
car really is such an innovation that it is not easy to 
exercise restraint, and I feel confident that your 
own observations of the car and its performance will 
abundantly confirm my own impressions. 





WM , 4f 4 é 4 
IGLWY AH, 5 Cartan 
President Lincoln Motor ( 


Detroit, Mich 
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Reconstructing Stonehenge 


Work of Preservation That May Solve the Origin of Britain’s Most Mysterious Ruin 


r— — = — 





By Harold J. Shepstone, F.R.G.S. 








to later, the question of the 











moment being how to save 
the stones without doing 
anything to spoil or alter 
their looks. After the sur- 
vey the stones were num- 
" bered, a powerful crane 
erected, and the work of 
actual reconstruction put in 
i hand. 
rric Attention was first paid 
to one of the trilithons 
! ! the whose pillars were leaning 
the ‘ at a dangerous angle. The 
5 ‘ lintel, the impost across the 
the top which turned the scale 
lain at five tons, was first care- 
nit d fully enclosed in timber 
e Br h baulks and thick layers of 
I ora , felt so that it would not be 
ed it damaged in any way. It 
inde General view of the operations at Stonehenge was then lifted by the 
I c crane and lowered carefully 
He is being assisted to southwest, defended by ditches on both sides. This to the ground. In order that the two pillars should 
I h Soci of Antiquarians, leads to a circular earthwork about a hundred yards not be damaged they, like the lintel, were protected 
esult of the excavations ross. Within this stands the real Stonehenge. First by timber baulks and felt. Never was the most pre- 
e to learn something came an outer circle of what archaeologists technically cious of babies more carefully wrapped up than is 
of stones That has ill trilithons; that is, two stones planted upright, one of the monoliths before the jacks which force it 
Stonehenge Who built it? cle y side like two posts of a door, with a third into its rightful position are set to work. Not only is 
And purpose was it placed across in the fashion of a lintel. There were it cradled in thick baulks of timber. but every cranny 
thirty of these piers in all, and with their imposts they is filled up and padded with felt and wedges and the 
sfa ered these formed a corona or ring of stones at a height of about whole framework is again supported by struts and 
sible o tell ww if sixtec feet from the ground. Within this outer wall, steel joists. 
‘ t that ma of the and almost forming a lining to it, stands a smaller cir- It is necessary now to lay bare the base and make 
‘ é have entirely dis le of stones of which only a few remain. Within a new bed for the monolith. The ground round the 
er ones have been carted these two circles again come two horse-shoe erections pillar is outlined into squares of twelve inches.  In- 
perso! ind used in the build in the form of huge trilithons, side these squares the earth is taken out to a depth 
‘ structures Others Besides these regular structures there are scattered of six inches at a time and passed through a sieve. 
M re re special treat remains. A single stone, called the Sun Stone, lies in The object here is to salve any object which would 
gain the avenue and on the axis of the horse-shoe. It has throw light upon the actual origin of the monument. 
\ ‘ ‘ of Stonehenge today heen so christened because it stands just where any one A Roman coin, numerous stone implements, and wooden 
n f e early nside the horse-shoe would see the morning sun at stakes driven into the earth for the purpose, presuma- 
f ered \ probably mid-summer appear above the horizon, On it the first bly, of keeping the stones upright, have been excavated. 
M) 1000 years ago ut some of rays of the sun would fall, and therefore it is the Sun It has been found that these huge pillars which stand 
t ‘ 0 d 40 tons apiece t Stone Inside the circle two large stones lie prone, 21 feet above the ground and weigh between 30 and 40 
ed ige a great and respectively called the Alter and the Slaughter Stones. tons apiece were usually set in the earth to a depth 
t t 1 complicated struc The work of restoration is being carried out in a of only three or four feet. With such crude founda- 
‘ irranged in circles, of most thorough and systematic manner. First a minute tions it is wonderful how well the stones have stood. 
oe fashion, and of other survey was made of each stone and the smallest crack As soon as the base of the pillar is laid bare the 
earthen barrows or crevice on any one of them noted. These cracks work of moving it back into a perpendicular position is 
‘ ie, running from northeast are being left for the present. They will be attended (Continued on page 314) 

















Left: Ready for concreting the base. 


The monolith, still encased in lumber, has already been jacked into position. 


Right: Preparing to lift one of the lintels. 


Some details of the work being undertaken on the Stonehenge monuments , 
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Inventions New and Interesting 
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Two pneumatic tools for garage work: 


The pneumatic drill and the 


pneumatic valve-grinder 


Putting Air Pressure to Work in 
the Garage 

aly interesting devices which can 

be operated on the ordinary garage 

air tank have been perfected by a 

Michigan manufacturer. A pneumatic 


drill weighing 714 -_pounds and a pneu- 
matic valve grinder are the latest de- 
velopments for the garage mechanic's 
use. 


The drill is capable of being used in 
close quarters and is particularly serv- 
iceable for fender and frame work of all 
kinds. The device has throttle control 
permitting proper drilling for 
various sizes of drills and adaptability 
to different materials. The motor is of 
the turbine type and the entire mechan- 
ism is enclosed in a dirt-proof casing. 

Due to uniform the valve 
grinder grinds a more perfect seat than 
may be obtained by hand drilling. The 
always under the control of 

and may be varied from 
strokes per minute. The 
found useful in grinding 
valves in inaccessible cylinders in va- 
rious types of motors. All working 
parts are eneased in an aluminum alloy 
and thus grease, dirt and grinding com- 
pound are prevented from getting into 
the working parts. 

When Rusted Parts Must be Pried 
Apart 

A* automobile mechanic ought to 

know better than to lose what tem- 
per he may have when attempting to re- 
move machine parts which are badly 
rusted in. This new device will help 
him cure his distemper, for it is made 


speeds 


oscillation 


speed is 
the 
150 to 
grinder is 


operator 
1,000 





TO TIRE 
VALVE 







SOUND 
CHAMBER, 


CALIBRATED 
SPRING 





x 
REED COVER 


TO AIR. 











SUPPLY 





Tire pressure-indicator which whistles 
when desired pressure is atttained 


specially for removing gears, wheels, 
pulleys, cams, commutators and trans- 
mission parts from motors. 

A drift and hammer have been used, 
ordinarily, in removing badly rusted 
parts, but this method had its dangers 
and resulted in trouble. The new de- 


gradu 
sounding 


valve is held upon its seat by a 
ated spring, mounted in the 
chamber, and the cover of the sounding 
chamber has an opening covered by a 
harmonic vibrating reed. 

In using this device it is first set to 
the required pressure by removing the 
cover of the sounding chamber and shift 
ing the graduated spring around its cen- 


ter until the section adjusted for the 
pressure desired covers the valve and 
holds it to its seat. After replacing the 
cover, the indicator is screwed on the 
valve of the tire and the air supply 
hose attached. The pump is then 


started and kept going until the reed in 
the cover of the indicator the 
warning that the proper has 
been reached in the tire. 

The action is simple. The spring hav- 
ing been set for a certain the 
valve connecting with the main passage 
will be held upon its seat by the spring 
as long as the pressure in the tire is 
than the predetermined amount. 
But as soon as the desired pressure is 
exceeded, the pressure in the main pas- 
sage will overcome the pressure of the 


sounds 


pressure 


pressure, 


less 

















Removing a broken flywheel by means of a new device for 
automobile repairmen 


vice is fitted with adjustable arms and 
locking screws that afford a certain pur- 
chase. The pulling screw is of specially 
treated metal and fitted with a heavy 
screw point. It is possible to work on 
the smaller gears and transmissions by 
adjusting the diameter and using the 
smaller sized pullers furnished with the 
outfit. 

Special attachments may be used with 
the puller as well as the adjustable 
arms. An arbor attachment is 
supplied for it which automatically 
makes the puller available for arbor 
press work. For bending pipe, straight- 
ening shafting and removing universal 
joint yokes a special pipe bending at- 
tachment may be used. For removing 
solid web flywheels, and other 
similar parts, a stud attachment 
is made use of. 

The Warning Whistle of Tire 

Over-Inflation 

om latest instance of 

applied to automobile 
the tire pressure-indicator shown in the 
accompanying drawing. This 
consists of a casing connecting the pump 
connection with the tire valve and hav- 
ing a sounding chamber communicating 
with the main air passage by a small 
opening which is closed by a valve. This 


press 


gears 


fork 


ingenuity as 


accessories is 


device 








tai 3 ant eel 








Universal brake mandrel recently 
introduced 


Simplifying the Relining of Auto- 
mobile Brakes 

\ DEVICE for relining brakes on all 

i cars has been placed on the mar 

ket by a Detroit manufacturer of aut 

mobile The | 


and band are firmly clamped on a 
lar mandrel 


accessories, rake lining 


e1rreu 


The mandrel is turned un 


til the rivet hole in the band comes t 
an upright position, then a_ split-rivet 
is driven in with a hammer blow and 
the rivet is clinched aguinst the man 
drel. This operation is repeated till all 
the rivets are in place 

Using this device prevents the lUning 
from wrinkling or drawing the lining 
between the rivets. It is also possible 
to secure a perfect adjustment of the 


brakes at the time of replacement 


Something New in Electric Stoves 


kK ROM France comes a new depart : 
in electric stoves, show i the 





accompanying illustration. The he 
element of this stove consists of a I 
of special resistance rods, placed at the 
focal point of a copper reflector. Resist 
ance elements are placed below the 
heating elements for the purpose otf 
ting down the usual lighting curre 
the proper degree. The entire mecha 
ism fits into an attractive metal case 
as shown. ; 
The amount of heat delivered by th 
stove can be roughly contrelled by tur 
spring, the valve will be lifted from its ing on one or two of the heating rods 
seat and air will pass into the sounding this being accomplished by means of 
chamber and will set the reed into vi- the two toggle type switches shown 
bration, thereby giving the warning one side. The construction is exceptio 
sound to the person at the pump. ally light 
mrt —~ —, 
| 
' 
| 
| 
| 
| 
j 
} 
' 
' 
j 
i 
' 
| 











Two views of a new electric stove developed in France to help solve 
| 


the fuel problem 
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Electrical Devices 
APPARATUS FOR MEASURING OHMIE 
RESISTANCE O1 TIDS AND SOLI 
rioNns if ite 4 OUWW Main St 
A 1, Mass i ! ntion relates to 
| ! I tance of 
I i ves 
i te t ital 
, ng material 
| ‘ rid j i, and 
| } ' mducting 
4 ) with t lat the other 
und af th t reult connected 
the ¥ ‘ and at its other 
h 1 ting mate i in ontact 
mea ing the 
t ire of the irrent 
" ht ] l r solution 
ANDES \MP PROTECTING 
ot { il | \ Hox 1, Oregon City 
More es the nvention has to 
! ™ what vi weather proof 
inde ts ed in fa 
‘ I vide means 
! t imp ed th 
' ’ e re lered it 
witt t dinary type of 
k I \ socket une 
" i with the invention, the object being 
D ‘ f h la n another 
Of Interest to Farmers 
SHAT FOR AGRICULTURAL IMPLEMENTS 
}. | an, 3038 Sth St., N. I Minneapo 
Mi This i t ha i object to 
x ary ha m ise in seats 
ig itural implements f ishioning the 
to eliminate t ind ir and to di 
" h t iw in the disagrecable side 
rotlor he ux lia m hanism being de 
gned t ! rrranged pon the usual pressed 
! it th imp nt to provide a 
«| ug pported t 
AGRICULTURAT IMPLEMENT J Ww 
: alcon, © rhe invention relates 
‘ pa lar clod reakers for use 
mnection with potat liggers and plows 
An t s ovid t od-breaking ma 
hine ha 1 itive r hing olling and 
reaking vechat ! iently irried on the 
ipleme nd cling power-driven to effectu 
il ish and pulverize earth being plowed 
p by th implement & further object is 
ovid rdjustal eans carrying the 
sien tens La | 
Of General Interest 
STRPLADDER Oo. W. Reown, Jrn., 12 Kem 
ol! t Sanford, M An object of the in 
tion is to j le a epladder having rear 
r pI ng gs which can be flared apart 
i t ve n to ¥ added support to 
h vcd ind which will be securely held in 
h I I A furthe object is to provide 
i lia pladder which is made of stee! 
tt suita meta hich can be con 
nient folded nd which can be ired 
. xpanded m to ss ely and rigidly sup 
port the vdde in operative position. 
HYDRANT W. 8. Swyper, 321 50th Ave 
N., Nashville, Tenn rhe invention has for its | 
ject to provide hydrant wherein the valve 
ontrolling the flow water is normally 
spring-closed and is controled to opening po 
ition by the action of the hose connection 
A further object is to provide 
































| govepnor. will 


| Rifle, 
| supports in the form of a resilient pad adapted 


~ | the 
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Los 


dra iz ind wherein a the parts are 
i t ‘ Py ind ma ea y 
i for repai 

SPONGHI RUBBER ARTICLE AND 
METHOD OF MAKING THE SAMI oo oe 
WiISHA “0 N. West i St rrenton, N. J. 
An « ‘ ‘ the 1 1 is t provide a 
I ge 1! er ‘ i e ot great 

A further object is to provide a 

thed of n g ong r er articles 
which re t i ar ha g 1 its cen 
tra pe m ‘ ils, the cells 
lecrea gz ins ird he exterior of the 
irt i it the « ! the cells being 

nut tl ! e is practically a 

rth miti ne permitting of nheces 
al vear 

PRESSURI BAR MECHANISM Ww E. 
Mi 1 Janesvill Wi rhe invention re 
ate t filling untain pens having a com 
| ig The object is to provide lock 

go! ins iday 1 te engage an interior 
houlder in the barrel to normally lock the 
pres bar mechanism in position on the 
irrel but allow free functioning of the same 
whenever it is desired to fill the fountain per 
ind to permit the user to conveniently unlock 
the mechanism whenever desired. 

PRICE MARKING SYSTEM H. and |! 
Ilorr, Hopp Press, Inc., 230 W. 17th St., New 
York, N. Y This invention relates to num 
bered cards used for designating prices of 
irticles offered for sale An object is to 
provide a simplified price marker system com 
prising a number of cards with cent marks 
which are simple and convenient to handle 
and which may be made up into any price 
denomination from 1 cent to 99 cents. A 
further object is to provide a system which 
embodies very few cards as compared with the 
sual system 

COPY HOLDER A. N. Wooprurr, 459 
Iludson St., New York, N. Y The invention 
relates more particularly to copy holders of 
the movable marker type An object is to pro- 
vide a copy holder in which a_ step-by-step 

| a 
ee ee — 
x 8 
—— | 
| ) 
| 
| 
r - 
: a 
| 2 © 
& et 
E 4 — 
A FRONT ELEVATION OF A COPY HOLDER IN| 
ACCORDANCE WITH THE INVENTION 
movement of the marker is obtained by a 
simple construction, and, at the same time a| 
mechanism of this character which is posi- 
tive in operation and adaptable to copies hav 
ing different spaces between the lines, is also 
provided 
Hardware and Tools 

GRINDING TOOL.—P. U. Lovetace, Clin- 
ton, Okla An object of the invention is to 
provide a tool which can be manually oper 
ited to regrind or true up crank pins or jour 
nals on automobiles, engines and the like 
alier they become flat or out of the round. 
A further object is to provide a tool which 
can be manufactured at a reasonable price, 
and conveniently used without the necessity 
of employing skilled labor. 

WRENCH.—S. C. Rosennerc, First Natl 
Bank Bhldg., 42 Church St.. New Haven. 
Conn, An object of the invention is to pro 
vide a combination socket wrench having a 
series of telescoping nested socket members 
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IN 


A VIEW LONGITUDINAL SECTION 


to 
various 


be quickly adjustable and secured 
longitudinal positions relative 


adapted 
in 


to | 


ach other so as to present any of the sockets | 


for operation in accordance with the size of 


a hydrant hay-| the nut or bolt head. 


Machines and Mechanical Devices 


NEWSPAPER VENDING MACHINE.—4®%, J 
HoraLiInGc, 420 Ogden St., Newark, N. J. 
Among the objects of this invention is to 
provide means for ejecting the newspapers 
singly Another object is to provide means 
for preventing the introduction of a coin or 
check in the machine when it is empty of 
newspapers, The invention relates particu- 
arly to a device of this character covered by 
I S. patent No. 1,285,187 issued Novy. 19, 
1918, 

BCARING PULLER.—F. J. Hernricn, 204 
N. Yakima Ave., Yakima, Wash. The inven 
tiom especially relates to a device for pulling 


magneto and small generator bearings. The 





A SECTIONAI 


VIeEw 


PLAN OF THE PULLER 


object is to provide means for engag 
bearing whereby to securely grip the 
and to maintained in_ position 
the tendency to slip and disegage un- 
der the pressure exerted endwise against the 
shaft, Also the engaging readily 
renewable if broken. 

SPEED OPERATED CIRCUIT CLOSER.— 
Fr. E. Tovcny, 2518 Ave. I, Galveston, Texas 
The invention more particularly intended 
for in connection with an alarm 
vators for grain and other foodstuffs in which 
the belt not 
chokes owing to too much 
or an obstruction in the head or boot of the 
elevator, causing loss of time and sometimes 
producing fires; when such conditions exist a 
act through the circuit 
alarm to be sounded. 


general 
ing the 
bearing be 
against 


member is 


is 
use on ele- 
infrequently slips or the elevator 
feed, loose buckets, 


closer 


to cause an 
Musical Devices 
SUPPORT.—F. W.  BockrNe, 

This relates to cushion 


CUSHION 
Colo. invention 


to receive the feet casters of any form of 


musical instrument such as victrolas or pianos 


or 


and which will absorb the sound vibrations 
ordinarily transmitted by the instrument to 
floor, thus improving the tone and elimi 


nating harsh unpleasant tones caused by con- 
tact of the instrument with the floor. 


Prime Movers and Their Accessories 

VAPORIZER.—M. K, Tuayer, Apostol, Wyo. 
The invention relates generally to internal 
combustion motors and particularly to 
heating means therefor, whose function is to 
warm up and limber the motor when cold. 
The object is to provide a simple apparatus 
of this nature, which will not interfere in any 
way with the normal operation of the motor 
and which will readily accessible and 
easily perform its intended functions previous 
to starting. 

INTERNAL COMBUSTION ENGINE.—C. C. 
MANKER, Mayfair Apts., 40 St. James St., 
Angeles, Cal. An object of the inven- 
tion is to provide a multi-cylinder engine of | 


more 


be 


a relatively light weight, i.e., light in weight | 
power gener- | 
A further object is to provide an en-| 


compared wth the of 
ated. 
gine 


tons 


amount 


having ‘“‘wabbler” with 
on each thereof, said opposite pis- 
being connected by straight piston rods 
which are operatively connected with the wab- 
bler thus obviating the tendency to side 
thrusts. 

AUTOMATIC GAS CONTROLLER.—E. T. 
OFELDT, Spring Lake, N. J. This invention 
relates more particularly to automatic means 
for controlling the feed of gasolene and air 
to an internal combustion engine in accord- 
ance with the speed of the engine. A further 
object is to provide means which can be at- 
tached to any gasolene engine and which op- 
erate as am adjunct to manually control the 
means so that the desired proportion of gaso- 


a opposite pis- 


side 


tons 





lene and air can be regulated for starting 


and then automatically regulated after the en- 


gine is warmed up. 
Railways and Their Accessories 
CAR DOOR.—R. A. Epcar, Carlyle, Kan. 
The invention relates to doors for railroad 
cars and has for its object to provide a door 
of the characters specified especially designed 
for cars used in hauling local merchandise, or 


for cars where it is desired to Mmspect the con- 
at any time and which may be applied 
existing without change of the car. 


tents 
to 


doors 


Pertaining to Recreation 

BOOK.—M. GoopmMan, 545 W. 164th 
York, N. Y. Among the objects of 
the invention to provide a book or a de- 
vice having many characteristics of a book, 
including covers and movable inside members 
such as having peculiarly arranged 
legends, figures, and descriptive matter, 
being provided in connection with the 
book to make the inscriptions carried by the 


TOY 
St., New 


18 


leaves 
cuts 
means 


| leaves legible not only directly but also in- 
directly by reflection in a mirror, an object 
| being to provide amusement and to famil- 


iarize a child with the principals of reflection. 


Pertaining to Vehicles 
HEADLIGHT DIMMER.—P. P. Hern, 444 E. 
79th St., ¢ Bory, New York, N. Y. The 
invention has particular reference to means to 
nullify the objectional glare commonly accom- 
panying a powerful light. An object is to 
provide an attachment for a standard lamp, 
which may be readily applied, sufficiently far 
in front of the lamp to provide for an appre- 
ciable amount of laterally and rearwardly 
projecting light for illuminating the roadway 
at the sides of the vehicle and enabling per- 
sons at a distance to recognize the nature 
of the vehicle, yet sufficient light to meet all 

requirements being projected ahead. 


CUSHION TIRE.—I. N. Keim, 101 Garden 
St.. Mount Holly, N. J. More particularly 


the invention has for its object to provide a 
cushion tire designed to in lieu of 
the pneumatic or imner tube inflated tires, 


be used 





A FACE VIEW OF WHEEL PROVIDED WITH 
INVENTION 


yet arranged to give the desired resiliency, and 


to withstand heavy service especially when 
used on truck wheels. Another object is to 
securely hold the cushion tire against acci- 


dental radial displacement. 


Designs 
DESIGN FOR A CALENDAR MOUNTING. 
—A. J. McDang, c/o Natl. Calendar Co., 416 


N. Y. World Bldg., New York, N. Y. 
DESIGN FOR A SPOOL HOLDER.—P., 0. 
MUELLER, 628 Decatur St., Brooklyn, N. Y. 
DESIGN FOR A DOLL.—S. P. STArRK- 
WEATHER, 2426 Bowditch St., Berkley, Cal. 
The inventor has been granted two patents of 
a similar nature. 





We wish to call attention to the fact that 
we are in, a position to render competent serv- 
ices in every branch of patent or trade-mark 
work, Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 
applications, irrespective of the complex na- 
ture of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States. 


MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORE 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D.C. 
Hobart Building, SAN FRANCISCO, CAL. 
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3 Y MUD ~ He Rode to Washington 
f RL Le / yy 3 on Horseback to Patent 
the First Fairbanks Scale 


Thaddeus Fairbanks, inYentor of the platform 
scale, rode to Washington on horseback from 
St. Johnsbury, Vt., to obtain his first patent. 
This was in 1831. 


Since that date, Fairbanks Scales have been made in the 
factory he founded. Always accurate, dependable, honest 
—these famous scales today are fitting examples of the 
leadership which they have from the first enjoyed. No 
other manufacturer has reflected in his product so great a 
degree of conscientious striving for perfection and so mod- 
ern a conception of present day precision methods. 





The dominance of Fairbanks Scales in industry is universal. 
‘They are to be found everywhere that civilization has 
penetrated. Today more than seventy-five per cent of the 
world’s commerce is Weighed on Fairbanks Scales. 


Vb 












faction to the Purchaser” 


SCIENTIFIC 


ONARC 
LATHE 






is the policy of bi 


lonarch organization Krom the depart- ‘| 
ment for the purchase of raw material through (ee 
the entire production department and into the ts 
sales organization this influence dominates a 
itis clearly apparent in the final drastic inspec- tf 


ion which every Monarch Lathe 


receives before 








receiving its final Okay tag j 
1] ss of this policy best demonstrated in the fact 
tl i large percentage of the vearly sales go to present 
ach r the Monarch organization builds and sells 
no Monarchs than there are Lathes produced by any 
other High Grade Lathe Manufacturer. i 


The Monarch Machine Tool 





Sidney 


Ohio 





Co. 





For Gunsmiths, Tool Makers, Ex-| 
perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand 
up Treadle. 


W. F. & J. Barnes Co. 
Katablished 1872 
1999 Ruby Street 
Rockford, Ill 





ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world farnous 
BELL ASBESTOS MINES in Canada. Wealsocarry 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 


For anything you want in Asbestos, turn to 





|KEASBEY & MATTISON COMPANY 


DEPT. S-1 
AMBLER, PENNA., U.S. A. 
Owners of the world's largest Asbestos Mines 
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Fall 
; asst 
ol | HE mysteries of the “Movies” are bared at last. It 
“ } pene ; : : vr 
he. has remained for Austin C. Lescarboura of the Edi- 
— | torial Staff of the Scientific American to undertake the 
, | task of answering the thousand-and-one questions con- 
| stantly being asked by screen “fans” and aspirants to 


creen careers, in his book entitled, 
Among the subjects covered in his work are: 
Director 
ameras and 
‘ve. 
Pictures 
Animated Cartoons and Sculpture 


book has been written 
technical ; 
and unbiased manner 
subject 
hand a corres 
Motion-Picture 
paper 


Special folder containing full description and sample pages, sent on request 


SCIENTIFIC AMERICAN PUBLISHING COMPANY 


BOOK DEPARTMENT 


Motion-Picture Screen 


“Behind the Motion- 


and His Work 
How They Work 
Studios. Mob Stuff. 
in Natural Colors. 


Motion-Picture Acting. 
The Cameraman In 
Tricks of the Screen. 
Microscopic Subjects. 

Motion Pictures 

Pictures in the Home and Business. Present 

Motion Pictures. 
in a simple, interesting, and instruc- 

yet it covers all phases of the screen 

Pictures? Certainly; this 

Indeed, every right-hand 

ponding text page. It is something entirely 

Screen”’ contains 426 pages and over 300 

and bound in an attractive cloth cover 

Postage Extra. 


over 300 pictures. 
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More Starting Power for the Steam | seconds. 


Locomotive 
(Continued from page 295) 
the corner, 

cylinders are 

steam After steam ad- 

to the cylinders the crank-shaft 
transmits power through an 
idler to the trailing axle. Hooking 
up the reverse lever two notches or more 
automatically and 
brings it to rest. 

The booster puts any 
trailing wheels into the 
starting effort, 
act an 
drivers. On _ freight 
tons per train 
effort, and 

because 


lever in and 


locomotive 


the 
when 
retting 
mitted 


reverse 
the 


is 


its 
gear 
disengages the booster 
with 
class above 
the trailing 
additional pair of 
trains this means 
because of greater 
damage to 
a smooth steady 
trains it means 
and quick acceleration to 
roud speed. This adds to the comfort of 
the traveling public, protects the equip- 
from damage, and renders schedules 
easily maintained by avoiding de- 
starting. 


locomotive 
next 
because 


as 


more 
starting 

equipment 
On 


smooth starting 


avoids 
of 


passenger 


ment 
more 
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The Disaster to One of Our Latest 
Submarines 


(Continued from page 2% 


Js) 
fifteen to twenty feet of the stern of the 
craft above water. She was brought up 
to this position by blowing the water from 
the after trimming and ballast tanks. 

The crew now made heroic efforts to 
cut through the shell of the vessel, which 
here about three-eighths of an inch in 
Breast drills and ratchet drills 

aided by cold chisels, hack- | 
a heavy electrie drill. Thor- 
soaked to the skin, rendered dizzy 
gas fumes, and without any the | 
in the words of Commander Cooke, 
“fought like heroes for their freedom and | 
He tells us that when the cur-| 
rent was turned on the electric drill, a 
lurge part bec the power passed through 
the body the man operating it, “Knot- 
ting his muscles, binding his arms to his 
side and subjecting him to excruciating 
igony.”” Finally, by Thursday morning, 
the crew had cut a small hole, and man- 
figed to make the signals already referred 
By wig-wagging this signal they at- 
the attention of the “Alanthus,” 
which gave an alarm and, finally, through 
the efforts of the crews of this vessel and | 
the American liner, “General George} 
Goethals,” food, water and fresh air were | 
passed to the crew and a sufficiently large 
hole was cut to release them. 

The disaster was dte to the failure to 
the outboard air valve from the 
control room. In future. this valve will 
be closed before the order is given to 
dive. The valve being epen, as soon as} 
the vessel submerged the water found its 
way in through the induction valves in the 


is 
thickness. 
used, 
and 


were 


Saws 


by food, 


men, 


lives.” 


to. 





close 





various compartments. Fortunately the 
motor reom valve was tightly closed, but 
the valve in the engine room was not 
fully closed down and leakage occurred 
here. The valve in the torpedo room was | 
open, or only partially closed, and the} 
quick flooding of that compartment oc- 
curred, The inquiry which will be held 
will determine definitely whether there | 
wis panic in the torpedo room and a’ 


failure to realize that the valve had not | 
been driven home, and whether a proper | 
effort was made to close it before the men | 
escaped through the bulkhead. 


Timing the Hundred-Mile-Per- 
Hour Racer 
(Continued from page 299) 


minutes, 
seconds, 


three and eight one-hundredths 
for an average speed of 99.65 
At the start of the quali- 
fying trial he crossed the wire at a time 
recorded by the clock as 6 hours, 50 min- 
18 seconds, and 23-hundredths see- 
onds, When he completed the: first lap 
the timing instrument registered 6 hours, 
51 minutes, 50 seconds and 6-hundredths ' 
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Subtraction of the first time 
from the second gave 1 minute, 31 and 
83-hundredths seconds—the exact time of 
the lap. This operation was repeated for 
each lap, the fastest lap being negotiated 
in 1 minute, 30 and 8-hundredths seconds. 

The tape, shown in one of the accompa- 
nying photographs, on which DePalma’s 
four record breaking laps are recorded, 


shows the following figures: 
Hours Min- Sec- Hun-- 
utes onds dredths 

End fourth lap. 6 56 21 31 
End third lap.. 6 D4 51 23 
End second lap. 6 53 20 73 
End first lap... 6 51 50 06 
Start first lap... 6 50 18 2 

Total time, 4 laps, 6 minutes, 3 and 8 
one-hundredths seconds. 

Lap time—First lap, 1:31:88. Second 


lap — 1:30:67. Third lap — 1:30:50. 


Fourth lap—1 :30 :08. 


The Toolmaker’s Tools 


(Continued from page 302) 


the molten ferro-silicon remains at the 
bottom. When the furnace is full it is 
pulled out of the way, the alumina al- 


lowed to solidify and the sides taken off. 
The pig as it is called is then removed 
and allowed to cool. Several of the 
companies tap the molten corundum and 
operate each furnace continuously  al- 


| though the majority use the intermittent 


type. 

The pig, now fused and crystalline co- 
rundum, broken up and sent to the 
finishing plant where the material is 
crushed, refined and made ready for 
wheel manufacture. Much depends upon 
the skill with which the furnace op- 
erated. The size of the crystals, their 
freedom from impurities, etc., all play an 
important part in the quality of the fin- 
ished product. Carborundum is another 
product of the electric furnace and is of 
interest in that it is never found in na- 
ture but is purely an artificial product. 
Its commercial production is due to E. G. 
Acheson, who in 1891 made the crystal- 
line carbide of silicon in carrying out 
some experiments on the crystallization of 
earbon. 


is 


is 


The raw materials used in the making 
of carborundum are quartz or silica, 


coke, sawdust and salt. The sawdust is 


; added to make the charge porous and to 


permit the @scape of the carbon monox- 
ide formed during the reaction. The 
raw materials are heaped up around a 
central core of carbon or graphite and 
jhe heat generated in the furnace by the 
passage of electric current effects the 
conversion of the carbon and silica of 
the charge into carborundum er silicon 
carbide. The salt is added to remove 
the impurities in the coke and sand, 
such as iron, by the formation of volatile 
chlorides. 

On dismantling a carborundum furnace 
after the completion of a run a great 
variety of products is found. The carbon 
core completely converted into graph- 
ite and is surrounded by a ring of erys- 
tallized carborundum, Next to this is a 
layer of carborundum powder while out- 
side this again is a ring of siloxicon or 
fire-ssand which is a compound of silicon, 
carbon and oxygen. This latter is used 
largely as a Yefractory substance. 

From the above it is seen that the tem- 
perature plays an important part in this 
reaction and it has been found that the 
range within which the carborundum is 
formed from 1,550 to 2,200 degrees 
Centigrade. 

Artificial corundum and carborundum, 
both of which are sold under a multi- 
tude of trade names, form the basis of 
the modern abrasive industry and are 
applied to uses best adapted to their 
characteristics. Aluminous abrasives find 
their greatest use in the grinding of sub- 
stances like steel.in their characteristics, 
while carborundum is used to a@ greater 
extent on cast iron and in the masonry 
trades. 


is 


is 
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The outstanding quality 
of all SSMONDS Saws, be- 
cause of their special saw 
steel made in SIMONDS 
own crucible steel mill. 
Hang correctly and easily 
in the hand. 
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Fitchburg, Mass. 
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| rough shaved and the central hole bored 
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Both make valuable refractory sub- 
stances and, in passing, carborundum 
brick is now being successfully used as a 
lining for boiler furnaces. Carborun- 
dum used in the elimination of 
gases from steel since it acts as a pow- 
erful de-oxidizer. 

In the making of the actual wheel a 
variety of bonding materials, which serve 
to hold the abrasive grains together, are 
used. The greater portion of the wheels 
is made by the vitrified process. Suitable 
clays and fluxes are mixed in the proper 
proportions with the grains of abrasive. 
After the mixture is just right it is poured 
into molds and worked up and down to 
eliminate air bubbles. The molds rest on 
some absorbent material and the rough 
wheel soon dries partially out. It is then 


is also 





and is then placed in ovens where all the 
moisture is driven off. 

The wheel is then ready for the kiln 
and the burning which follows 
resembles that in use for porcelain ware. 
Saggars are used to contain the wheels. 
The saggars are rings of fireclay covered 
top and bottom with fireclay tile. Quartz 
sand is used inside these saggars to pre- 
vent 


process 





while being vitrified. 
The kiln is started with a slow fire} 
and is 72 hours attaining the maximum | 


temperature of 2,300 degrees Fahrenheit. 
The kiln is then allowed to down 
gradually for a period of five days, when 
the charge is drawn. 

The burning process is a delicate one 
and requires much skill. If the tempera- 
ture is changed too suddenly, the wheels 
will crack and if they receive too much 
heat they will be too hard, while if too 
little, too soft. After being fired the 
wheels are trued up and are ready for 
market. 

For silicate wheels the same abrasives 
are employed as for the vitrified process; 
a different bond is used however. Silicate 
of soda or waterglass is the principal 
bonding material used in the manufac- 
ture of these wheels. After it has been 
thoroughly incorporated with the abra- 
sive in mixing machines, the whole mass 
has a thick adhesive nature. It is then 
tamped into molds, a cover put on and the 
whole baked in an oven at about 800 
degrees Fahrenheit. 

Shellac is the principal 


cool 


ingredient in 


the bond of elastic wheels. After the 
mixture has been prepared its consist- 
ency is such that if for thin wheels it 


may be_ rolled into shallow’ molds. 


the flame from reaching the wheels | 





Thicker wheels are molded 
draulic pressure or rammed into molds 
the same as silicate wheels. They are 
then baked at a low temperature to set | 
the shellac. By the elastic process very 
thin wheels may be made and used with 
safety. Wheels as thin as 1/32 inch are! 
procurable and find use in 
the cutting of high Wire 
mesh is sometimes inserted in them for 
strength, 


under hy- 


considerable 


speed steel. 


Solving the Labor Problem—I 
Continued from page 304) 


courtesy to and consideration for the 
other fellow. 

“This spirit 
emplification of the highest 
real American citizenship.” 

The securing of a condition of mutual 
confidence between men and Management 
is in our opinion the only way 
such a permanent satisfactory relation as 
will make for real stability and perma- 
nent prosperity. 

The old policy of suspicion and the at- 
tempt by each side to get what it wanted 
by barter and long-drawn-out and oft- 
times impossible agreements, or through 
force born of temporary strength of posi- 
tion, has proven a miserable failure for 
all concerned. The route “to a condition 
of mutual confidence” long one full 
of weary days and nights and of the need | 
of much of human sympathy and under- | 
standing, of great patience, of much per- | 





is, in fact, simply an ex-|} 
standard of | 


to create 


is a 








Wire Rope—the Oil Finder 


To try to catch up with the 
dreds of crews are drilling 


great petroleum shortage, hun- 
day and night, sinking narrow 


holes straight into the earth, seeking oil. 


Some strike it at a few hundred feet. 
Others go thousands without even a 
promise. Nearly all depend upon 
wire rope for such success as finally 
may be attained. 


Cables for drilling must be strong 
because the tools often weigh two 
tons, and the cable in the hole must 
be sustained by the upper portion. 
They must be elastic to give the 
necessary snap to the tools to drive 
them into earth or rock at each 
stroke, and to withstand the shock 
when the tools meet no resistance. 
They must also be able to withstand 
constant rubbing against the sides of 
the hole. 


BRODERICK & BASCOM 


Factories: St. Louis and Seattle. 


Such are Broderick & Bascom In- 
vincible Drilling Cables, especially 
made to meet the peculiar condi- 
tions of each oil field. 


There are Broderick & Bascom Wire 
Ropes for every purpose. There is 
a grade best adapted to your own 
needs. 


B. & B. Yellow Strand is of super- 
quality for super-service. This is 
the rope that established unprece- 
dented records at Panama. !t has 
one strand of yellow to distinguish 
it. 

There's economy in buying *‘quality” 
wire rope. 


ROPE CO., ST. LOUIS, MO. 
Branches: New York and Seattle 


Warehouses: Si. Louis, New York, Seattle 


Dealers in 





every locality C4s9a 
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INDICATING + RECORDING + CONTROLLING 


WHERE there’s a temperature problem 
there's a Sees Temperature Instrument 


Indicating, Reeording,Controlling 


to meet it i 


i 
As industry forges onward and new problems 


present themselves, our resources are mar 
shalled to find, in each case, an economical ar 
sufficient solution. 


id * 


Thus do we keep step with 


the march of industry 


Tell us your temperature difficulties. 
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Taylor /nstrument Compames 
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's a Tees or Txbor Thermometer 
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N these days of mounting costs, the 
fuel problem in power production is of 
vital interest. Bessemer Oil Engines 
operate on any low-grade fue) oil, thus 

minimizing operating expense t 

extent that this one reason alone 

Bessemer imperative. But there are many 
other reasons. Write. 


» such an 


Kes a 
15 to 180 H. P 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa 
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With gasoline at 35 cents full current will prevent high fuel bills. 


gasoline 
The Automatic Switch guarantees the system's safety in using full current 


motor stops the current steps—the switch kicks off automatically and checks the flow. 
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Made to your measure, payable after 
received. with the clear understanding 
that if the fit is not perfect 
f you are not satisfied in 
every way, if you ere not 
= need you have received 
fine, hig rade, etylish, 
°S orfect-fitting tailored suit 
ade to your measuresand 
have saved $156 to $20, you 
are not uncer the slight- 

est obligation to keep it. 
Don’t hesitate or 
feel timid, simply 
send the suit back, no 
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us is refunded at once. 


Any man young or 
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ng money, who wants touress welland nos i Lay extrav- 
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rite letter or postal today, just say me your 
es" and get our whole proposition by retarn 
‘Try it—eosts you nothing—just a tal, get the 
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thing important land saving money, 
PARE ‘ARK ‘TAILORING COMPANY 
Dept 380 Chicago, ILL. 
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Reconstructing Stonehenge 


Continued 308) 


om page 


attached to 
four 
them, and 
inch at a 
into its 
from the 
that can | 
filled in 
pillar a 


Steel joists 


in hand. 
protecting 


put 
the 
jacks 


gently, 


are 
framework, 
placed beneath 
fraction of an 
lowered back 
Having obtained 
evidence of origin 
found, the base 
thus giving 


screw 
are 
just a 
the stone 
rinal hole 
all the 
be 
with concrete 
solid and sure foundation. 
While this giant 
practised on the 
ing thing 
happening at 
but to the 
One 


is 


time, 
orig 


is 


the 


that is being 
trilithons is an interest- 
there something else 
Stonehenge less spectacular, 
archaeolog still more excit- 
by one at interval of about 
from another a whole 
newly discovered holes has been 
just inside the 
Stonehenge. 


surgery 


to see is 
rists, 
ing. an 
seven paces 
ring of 
laid bare 


one 


earthwork which 
An old map gave 


clue to their existence. It showed 
cert: lin- now vanished—depressions in 
the turf and the excavators determined to 
ascertain what they meant. Equipped 
with a heavy steel bar with a sharp 
point they began their search. Once they 
found the first hole the others soon fol- 
lowed; the steel bar, instead of encoun- 


tering the hard chalk, went right through: 


all the fascinating accuracy of a puzzle, 
the hole just where it ought to be. 
is believed that these holes held 

uot of the size of the huge trili- | 
thons; but yet of a good size—and if that, 
be then outside the two circles of 
Stonehenge and the two horse-shoes there 
was yet another ring, and this was, per- | 
haps, there before Stonehenge it 
known today was built. There are no 
stones in any of these holes now. It may 
be that the now prone “Slaughter Stone” | 
which outside Stonehenge proper 
once belonged to this newly found circle. 

It appears that at some period these 
holes were used burial or cremation 
for there have been found in each 
of them a quantity of burnt human bones. 
Many of animals were 
dug up round the Altar Stone, and among 
the ruins numerous stone implements have 
been found. Of metals nothing has been 
unearthed except a small piece of copper. 

The discovery of these stone imple- 
ments and the entire absence of iron and 
metals have led many scholars to 
conclude that Stonehenge reared 
when early man in Briton still used tools 
of and when metals were barely | 
known. That takes us back to sixteen or| 
eighteen centuries before the birth of! 
Christ, making Stonehenge somewhere be- | 
tween 3,500 and 4,000 years of age. 

At present there is certainly no definite 
evidence as to its age or for what pur- 
the early Briton reared this won- 
derful pile. Some have ascribed it to the 
Druids, but when they appeared in Briton 
, but bronze and iron were 
known and used. Others have said it} 
was a Buddhist Temple, and still others | 
that it was a fortress, or a meaningless 
pile which the Romans compelled the 
Britons to build in order to keep them 
quiet. 

Its origin is wrapped in mystery. 
know the date of nearly 
great ruins, but not of Stonehenge. 
equally true to say that we have no defi- 
nite knowledge either to the use to 
which it was put. It was hardly reared 
a monument to some mighty chief, for 
dead was ever laid to rest 
beside the Altar Stone. 

Sut the discovery of animal bones 
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| large numbers round the Altar Stone and 


the unearthing of burnt human bones by 
the present restorers inside the earthwork 


| would go to show that it was a temple or 


worshipping place of the early Britons. 
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r YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & 
Co. for advice in regard to the best 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 








All communications are strictly con- 
fidential. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, ete., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to inventors—and particulars of re- 
cently patented inventions. 
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Annual Subscription Rates 
Scientific American Publications 
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FORE 064 cc tts epaenaw ened enue 6% 
Scientific American Monthly (established 
SOG). GO SO na ck cnnccdaceces $7.00 


Postage prepaid in United States and posses- 
sions, Mexico, Cuba and Panama. 
Foreign Postage 
Scientific American $1.50 per 
Scientific American Monthly 
ditional. 


Dao additional. 
2c per year ad- 


Canadian Postage 
Scientific American 75c per year additional. 
Scientific American Monthly 36c per year addi- 
tional. 


The combined subscription rates and rates to 
foreign countries, including Canada, will be 
furnished upon application. 

Remit by oe or express money order, bank 
draft or check. 
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Advertising in this column is $1.00 a line. 
No less than four nor more than 12 lines 
accepted. Count seven, words to the line. All 
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ALUMINUM SOLDER 
TRY Pierman's “Selffluxing’ Aluminum Solder, 
guaranteed practical. $1 per bar, by mail. Send cash or 
express order. Address A. N. Pierman, 1138 Broad St., 
Newark, N. J. 


_ BUSINESS OPPORTUNITY 

SUBSTANTIAL manufacturing corporation wants 
capable men to establish branch and manage salesmen. 
$300 to $2000 necessary. Will allow expenses to Balti- 
more as explained. Address, Mr. Ciemmer, 603 N. 
Eutaw St., Baltimore, Md. 
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PATENT Office Draftsman. State experience and 
salary desired, Munn & Co., 233 Broadway, New York 
City. 
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e, $2. 
FRED G. DIETERICH, 661 Ouray Bidg., Washington, D. C. 








WANTED 


Patent Attorney with at least ten 
years’ experience in the preparation 
and prosecution of patent applica- 
tions. Address 


MUNN & COMPANY 
626 Woolworth Bldg., New York City 














NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT, PUNCHING DIES 
iGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & FOOL WORKS, CLEVELAND. 0 


RESS SERVICE 


MASON’S Ni NEW PAT. WHIP HOIST 


Comparative cost 40 foot lift: 
By elevator—5 men, 50 bales of wool per hour 
By Mason's W hip—3 men, 90 bales of wool per hour 
One rope hoists, lower: and holds the load 









| Manufactured by VOLNEY W. BA SON & CO., Ine. 
seein lence, R, L, U. 


RAS ‘Will Make It 
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Waterbucy r Mowe Co., =e Conn 
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= . ° cannot at present say 
: e Einstein T ane 
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= be read with profit by an ordinarily |]| the task that another year and perhaps 
intelligent person with no special ||| Wo will expire before their work is 


mathematical training. The competi- finally finished. By that time the riddle 
of Stonehenge may be solved. Who can 
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k of the possibility that two of the con- |] i = spon soft-shelled eggs in a Santiago. Is it money ? “Old people, given over to pessimism, 
a testants may employ the same pseu- |]| oc can e corrected by other methods. | Efficiency brought a great loss of interest, and with apparently 
donym. The envelopes should be | Always, of course, there ought to be am- | western railroad a million and weakened vitality and enthusiasm will 
$ sent in a single package to the Ein- ple oyster shell before the flock. Then | a half in an Is it Eco- get the jolt of their life reading the 
< , stein Prize Essay Editor, SCIENTIFIC | the feeding of alfalfa or clover is a great | offiecal ng ‘32 Pg lgpoa Course through but once. 
es AMERICAN, 233 Broadway, New ||| help, as these materials contain consid- job after he had his third J 
1 able lime Ob ¢ ep hi ; = 
- York. — pel lesson of this course. Is it 
4. All essays must be in the of- | with Agen = — to have eggs | Education? A prominent man of Louisville, Ky., got his first big step that 
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5. The Editor of the SCIENTIFIC | chick without undue labor. The danger to write this course. He is still the president of an Efficiency 


Company directing efficiency work in many corporations. 
In his work he had to teach and train many young men, 
some of whom to-day hold highly paid positions. He has 
taught efficiency for forty years; he has taught it for thirty 
years; during twenty years he slowly collected the data 
for this course. You can learn from the lessons of this 
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sealed envelopes containing the com- ||| eggs—not so much because they must be | 
petitors’ names and addresses, which | handled more carefully, which is the case, 
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influenzae by swabbing the upper respi- 
ratory tract with a culture of the disease 
germ isolated from a case of influenzal 
pheumonia which had developed in a man. 
The virulence of the disease was subse- 


8. The SCIENTIFIC AMERICAN re- 
— serves the right to publish in its 
columns, or in those of the SCIEN- 
TIFIC AMERICAN MONTHLY, or in 
book form, any of the essays which 
may be deemed worthy of this. quently raised. The period of incubation 
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shall remain the properties of their The experiments indicated that influ-| bonds, wire whecls, auto-towing cables, horse-shoes. 
T authors; but no manuscripts can be |}| enza exercised the same influence on Illustrated Books Describing Uses, FREE 
monkeys as on the human family with re- American Steel & Wire Co. .. oer) aa Uuspenk CA i) 


returned. 


9. The Committee of Judges will 
consist of Professors Leigh Page of 
Yale and E. P. Adams of Princeton. 
In the event that they are unable 
to agree on the best essay, the Ein- 
stein Prize Editor will cast the de- 
ciding vote. 





cpect to its behavior, symptoms, compli- 
-cations and pathology. The medical di- 
rectors described the action as “an acute 
self-limited respiratory disease identical 
with influenza in man.” Similar results 
were obtained when pursuing a different 
method of inoculation, intra-tracheally, 
with the exception that one monkey evi- 
denced no signs of infection. 
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THE SHOE THAT HOLDS AGE 


$7-22 $809 $92° & $10-2° SHOES 
FOR MEN AND WOMEN 


YOU CAN SAVE MONEY BY WEARING 
W. 4. DOUGLAS SHOES 


T hebestknown <™ 
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CAUTION. —insist upon having W.L.Do 
las shoes. 


The name and price is plain Nilo 
starmped on the sole. Be careful to see 
that it has not been changed or mutilated. 
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shoes in the {/— 
They are | wi 
sold in 107 W.L. 
Douglas stores, 
direct from the factory to you at 
only one profit, which antees 
to you the best shoes that can be 
produced, at the lowest possible 
cost. W. L. Douglas name and 
the retail price are stam on 
the bottom of all shoes before 
they leave the factory, which is 
your protection against unreason- 
able profits. 

W. L. Douglas $9.00 and $10.00 shoes are 
absolutely the best shoe values for the 
money in this country. They are made of 
the best and finest leathers that money 
can buy. They combine quality, style, 
workmanship and wearing qualities equal 
to other makes selling at higher prices. 
They are the leaders in the fashion centers 
of America. The stamped price is W. L. 
Douglas personal guarantee that the shoes 
are always worth the price paid for them. 
The prices are the same everywhere; they 
cost no more in San Francisco than they 
do in New York. 

W. L. Douglas shoes are made by the 
highest paid, skilled shoemakers, under 
the direction and supervision of experi- 
enced men, all working with an honest 
determination to make the best shoes for 
the price that money can buy. 


W. L. Douglas shoes are for sale by over 9000 shoe dealers 
besides ourown stores. If your local dealer cannot supply 
ou, take no other make. Order direct from factory. Send 
or Looklet telling how toorder shoes by mail, postage free. 


President 
W.L. Douglas Shoe Co., 
163 Spark Street, 
Brockton, Mase. 
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S56 Page 
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of 


Scientific and Technical 
BOOKS 


Listing 2500 titles on 500 subjects 
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Conditions in the publishing 


st severe and it is with 


difficulty that many books can be ob- 


this reason this timely 
; which can be had 
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come 


Write to-day for your copy. 


Seni free on application. 


SCIENTIFIC AMERICAN PUBLISHING CO. 


233 Broadway, Weolworth Pidg New York, N. Y. 








_ Real Cowhide Leather Boston Bag 


*4 Ideal for Parcels, Books, Papers, etc. 
Used by shoppers, students, mechanics, 
nurses, business or professional men. 


HANDSOME, USEFUL, DURABLE 
95 Sizes 15x10x6. Colors, brown or black. 
: This wonderful value will be sent be in- 
c.0.p, sured parcel post anywhere in the U. 5. 

Pay only $3.9 when bag arrives. 
nm not satis . money back on request. 
Send no money If not ed. back st 








WHITNEY, THOMPSON & CO., Box 498 Boston, Mass. 














Breaking the Skin | 


may be a trifling or a serious matter. 


HE slightest cut may become in- 
fected unless some dependable an- 
tiseptic is immediately applied. 


Absorbine, Jr. is a positive antiseptic 
and germicide and when applied to 
cuts, bruises, sores and wounds it kills 
the germs, makes the wound aseptic 
and promotes rapid healing. 
Absorbine, Jr. is absolutely harmless 


— contains no acids or minerals, 
$1.25 a bottle at most druggists. 


W. F, YOUNG, Inc. 


361 Temple St. Springfield, Mass. 








NEW BOOKS, ETC. 
ELEcTRICIAN’s HAaNpy Book. By T. 

O’Conor Sloane, A.M., E.M., Ph.D. New 

York: The Norman W. Henley Pub- 

lishing Company, 1920. 12mo.; 823 pp.; 

600 engravings. 

As a practical survey of the whole electrical 
field, proceeding gradually from elementary to 
advanced yet keeping all within the 
compass of an easy handful of book, this im- 
proved edition the features of a 
small encyclopedia, a text for the student, and 
a reference work for the advanced electrician. 
By ignoring obsolete machinery and methods 
it makes for a surprising amount of 
modern theory and practice. 


topics 


combines 


THE ENGINES OF THE HUMAN Bopy. By 
Arthur Keith, M.D., LL.D. F.R.S. 
Philadelphia: J. B. Lippincott Com- 


pany, 1920. Svo.; 284 pp.; 2 plates, 47 
figures. 
The general reader will gain a fresh and 


arresting conception of the body from this sim- 
ple account, which regards the muscles as re- 
ciprocal engines, the bones as levers, the carti- 
lage and synovia as elements of a perfect lu- 
bricating system, the heart as a double pump, 
and the thorax bellows. We are shown 
heat-regulating transport and postal 
workshops and laboratories ; 
with the brain, the master machine, 
we find cameras, telephones and a stabilizer. 
Thus the body is viewed from the standpoint 
of the mechanical engineer, and concrete, vivid 
impressions result in indelible memories. 


as 
devices, 


systems, in con 


PROPORTIONAL ForM. By Samuel Colman, 


N.A., and C. Arthur Coan, LL.B. New 
York and London: G. P. Putnam's 
Sons, 1920. Svo.; 265 pp.; 156 illustra- 
tions. 

Those who had the pleasure of seeing 
“Nature's Harmonic Unity” will enjoy this 


supplemental volume by the same authors. In 
it they demonstrate that order, as heaven's 
first law, is as conspicuously the rule in beauty 
as in the heavenly bodies. Why do certain 
forms delight us, while others repel? The 
work goes far toward answering this natural 
question by pointing out the laws of a har- 
mony of form analogous to those of motion, 
music, and color, in which able aid is con- 
tributed by Mr. Colman’s rich gallery of draw- 
ings, geometrical, botanical, architectural, and 
physiological. The architect and designer will 
find here basic research and suggestion, but 
the facts are phrased for “all students of 
beauty past and present.” 


By Wallace 
Ph.D. New York: 
4to. ; 304 pp.; maps 


W. Atwood, B.S., 
Ginn and Company. 
and illustrations. 
The second book of the Frye-Atwood two- 
book course in geography adopts, for the first 
time in an American text, the regional treat- 
ment used by the best European schools, This 
divides the world into regions according to 
life-conditions, and organizes work around the 
problem method, in which the class studies 
with the book before it and is led by 
judicious questioning to make educative gen- 
eralizations. The text stresses city geography 
—in which section nine airplane drawings are 
a feature—and correlates geography with his- 
tory. The book's graphic and dramatic quali- 
ties emgage the undistracted attention of the 


open 





grammar-school pupil, 


APPLIED AERODYNAMICS. By Leonard 


sairstow, F.R.S., C.B.E. New York: 
Longmans, Green and Company, 1920, 


Svo.; 565 pp.; illustrated. 

‘““Avplied Aerodynamics ° 
stance and distinction. As adviser to the 
British Air Ministry the author had access} 
to authoritative sources, and findings from the 
unpublished reports of the Advisory Commit- | 
tee, covering the period of the war, are gen- 
erously besprinkled throughout the work. The | 


is a work of sub- 


new knowledge is utilized in a careful ex- | 
position of the principles of flight and their | 


practical applicatiom The book includes a de- 
scription of the different classes of aircraft 
and develops the laws of stable flight on ele- | 
mentary principles. Then come details of to- 
day's practice, with analyses of performance. | 
Experimental modes of obtaining facts | 
from actual flight and from models and parts | 
in wind channels are thoroughly canvassed. | 
The photographic studies of flows and eddies | 
are worthy of special mention 


basic 


By T. D. A. Cockerell. Yonkers- | 
New York: World Book 
1920. Svo.; 580 pp.; illus-| 


ZOOLOGY. 
on-Hudson, 
Company, 
trated. 
A new volume of the “New-World Science | 

Series” is this text-book for colleges and uni-| 

versities by a professor of zoélogy in the Uni- 

versity of Colorado. Prof, Cockerell strives 
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to present his information in such manner 
that a residue of vital importance will be left 
in the student mind. Details of structure 
and classification are not carried to a bewilder- 
ing complexity, and numerous biographical 
chapters introduce the element of human in- 
terest. The New York Zodlogical Gardens 
contribute many of the excellent photographs, 
and the drawings were made expressly for this 
work. Among other subjects handled with a 
sure touch are the origin and migrations of 
fauma, genetics, and entomology. 


Cupa, Past AND PRESENT. By A. Hyatt 


Verrill. New York: Dodd, Mead and 
Company, 1920. S8vo.; 240 pp.; illus- 
trated. 


An inviting volume is this, with enough pre- 
intervention history to justify its title; for 
the rest, we find broad sketches of Cuba's phys- 
ical, climatic and industrial features, intimate 
glimpses of Havana and Santiago, life and 
customs, and notes on travel. There is a good 
folding map, and the new edition incorporates 
1919 facts and figures. 


TELEPHONIC TRANSMISSION. By J. G. Hill. 


New York: Longmans, Green and 
Company, 1920. S8vo.; 400 pp.; 196 
diagrams. 


Designed as a bridge between mathematical 
theory and its application to the problems of 
the telephone engineer, this Dritish ‘work 
helps him to efficient and economical solutions, 
The reader will find a great many fully- 
worked-out examples involving the use of 
transmission formule, and a chapter on trans- 
mission measurements; simple proofs. of 
transmission equations are furnished, in ad- 
dition to the usual proofs requiring a high de- 
gree of mathematical knowledge. Practical 
applications of laws are given generous space. 
and important cost problems and standard 
cable practice are carefully set forth, 


Prospectok’s Fretp-Book AND GuIDE. By 
H. S. Osborn. Revised by M. W. von 
Bernewitz. New York: Henry Carey 
Baird and Company, 1926. 12mo.; 400 
pp.; 57 illustrations. 

Osborn's original work was of great assist- 
ance to prospectors; in the present edition a 
technologist of acknowledged ability has em- 
bodied the new knowledge of the past five 
years; the need of technical training is empha 
sized, and the student is taught how to search 
and how to test. Precious and base metals, 
and the non-metallic minerals, are given sepa- 
rate chapters; the value of the blowpipe is 
demonstrated; and oil is dealt with at great 
length. 


CHIMICA ORGANICA. art I. By Dott. 


Ettore Molinari. Milan, Italy: Ulrico 
Hoepli, 1920. S8vo.; 624 pp.; 254 illus- 
trations. 


This valuable and substantial work appears 
in a third edition, revised and amplified. Sta- 
tistical data accumulated since 1913 are added 
to the original contents. The first section of 
the volume deals with analyses, determinations 
and properties in a general way, and concludes 
with the classification of organic substances 
and the official nomenclature. The second 
section deals specifically with the applications 
and processes involved in the industria) utili- 
zation of inyportant substances such as petro- 
leum, alcohol, acids and their derivatives. 


oF THE Mip ConTINENT OIL- 
By TV. O. Bosworth, D.Sc., M.A, 

F.R.G.S. New York: The Macmillan 

Company, 1920. Svo.; 314 pp.; illus- 

trated; folding map. 

Kansas, Oklahoma and North Texas embrace 
the world's greatest developed oil region, and 
give the world one-third of its production. Dr, 
Bosworth has drawn, freely upon our Govern- 
ment and State bulletins and other available 
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FIELDS. 





sources of knowledge: he gives the history 
of the region's development, detailed statis- 
tics of production, the general geological 


structure of the territory, and localized struc- 

tures, presenting tables and analyses and pro- 

viding much information as to processes. It 
is a compendium that, from the geologist’s 
point of view, is of decided value. 

THE WesTINGHousE E-T Ark Brake IN- 
strucTION PockEeT Book. By W. W. 
Wood. New York: The Norman W. 
Henley Publishing Company, 1920. 8vo.; 
258 pp.; illustrated. 

Patient, capable instruction marks this re 


| vised edition of a well-known pocket book, and 
| the man who demands full knowledge in contr 


tradistinction to a limited grasp of material 
details will find satisfaction in the work. 
Particularly noticeable are the self-explana- 


| tory flustrations, in which each zone of air 


pressure is given its own distinguishing color. 
Examination questions and answers cover the 
No. 5 and No. 6 equipment, their operation 
and approved procedure in case of breaks, 





























Pulling Power of 
PIERCE-ARROW 


2-ton, 3:-ton, 5-ton 


Dual Valve Trucks 


Dual Valves produce much greater 
power, surprising economy of oper- 
ation and surpassing performance. 


Increased valve area facilitates intake and 
exhaust of gas. Double ignition assures 
complete combustion — delivering the 
full explosive power, saving gasoline 
and increasing efficiency. 


Other advantages produced, without sac- 
rifice of durability, long life or contin- 
uous operation, include accessibility to 
quick repairs and easy operation — both 
saving time and reducing labor costs. 


e 8 of the FIRST FIFTY 
trucks still running 
after 9 years’ service. 


Delivers more work in a given time. 

Loses less time on the job and off 
the job. 

Costs less to operate and less to 
maintain. 

Lasts longer, depreciates less, com- 
mands a higher resale price. 


THE PIERCE-ARROW MOTOR CAR COMPANY, BUFFALO, N.Y. 
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MERICA has again called her motor trucks into 
service. An emergency, no less important than 
her war time needs, has demanded the limit of their 
power and resources. 


Congested traffic, crowded terminals, warehouses heaped 
high with goods awaiting shipment, unmoved freight, 
unloaded cars—all tell their own story of industrial 
unrest and the woeful inadequacy of our present trans- 
portation facilities. 

In its hour of need the nation has found but one solution 


to its transportation tangle—the complete and hearty 
co-operation of its railroads and trucks. 


Nothing can match the speed and certainty of the motor 
truck as a short haul carrier. 


Nothing can match the economy and dependability of 
the railroads in speeding long haul shipments. 
Working together—our trucks and our railroads—both 
doing their part—the freight can be moved. 

What is your part? Conscript your trucks into the 
service of the nation. 


Use them wherever possible on the shorter hauls. 
Move the goods promptly from warehouses, terminals, 
factories and farms. 


Conserve the valuable resources of our railways by 
utilizing, to the very limit, the resources of all motor 
trucks. 


And the goods and our crops will move. 


FEDERAL MOTOR TRUCK COMPANY, DETROIT, MICH. 
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During recent industrial disturbances 
= © ee, in Los Angeles, Federal Trucks did 

, = theirpart inrelieving congested traffic 
by performing the work of switch 
engines in the railroad yards, 
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Through the prompt and energetic con- 
scription of all available trucking service, 
the Standard Oil Company recently re 
lieved an impending and dangerous gaso- 
line famine in Detroit The pictures 
above illustrate Federal Trucks carrying 
gasoline from tanker to filling stations. 
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Motor carsand trucks have, to a large extent, solved 
their own transportation problems. More than 
78,000 automobiles and trucks were driveaways 
during the month of May. 





